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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUYCHUE IPYTUX TUCIUILINH, KaK €CTECTBEHHO-
HAayyHOro, TaK W TyMAaHUTAPHOTO LUKIOB, €€ OCBOEGHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM KU3HU. Pa3BuTre y 00ydaromumxcs
HAYYHBIX TPEJCTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnocobe oTpakeHUsI MATEMaTUIECKOW HAyKOH SBICHUI U MPOLIECCOB
B MpUPOJE W OOIECTBE, POJU MaTEMaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM
NO3HAaHUM U B IPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUs, HEOOXOIMMBIX JJIsl aalTallid B COBPEMEHHOM LU(POBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dopMmynupoBath yTBepKAeHU. OcBOeHUE Kypca anredpsl o0ecreunBaeT pa3BUTHe
JOTHYECKOIO MBIIUIEHUS] OO0YYarolMXCsA: OHM HCIHOJB3YIOT JACIAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe  KOHKPETHU3AINIO0, a0CTparupoBaHue u
anajgoruto. OOyueHwe  aireOpe  MOpeANnojaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITENIBHOM ~ JIEATENIBHOCTH O0yYaroluxcs, IO03TOMY CaMOCTOSTEIbHOE
pelIeHre 3a1a4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01mero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHuH: «Yucaa ¥ BEIYHCICHUSY, «ANreOpandeckie BBIPAKEHU», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas Hu3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYsI C
JpYyTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JIOTHYECKH PaCCyXKAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4yeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTEMaTUYeCKOro 00pa30BaHUs U CIIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYaOITUMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «AJredpa» SIBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMHM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JaBbHEUIIIETO M3y4YeHUs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYaroIIuXcs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PALMOHAIBHBIMU M HPPALMOHAIBHBIMU 4YHUCIaMH, (OPMHUPOBAHUEM



NPEACTABICHU O JEHCTBUTEIHLHOM 4YHMCJE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K cpeiHeMY 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUM — «AJIreOpanyecKkue BhIPaXEHUsD
U «YpaBHEHMS] U HEPABEHCTBa» CIOCOOCTBYET (HOPMHUPOBAHHIO Y OOYyYAIOUINXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palroHaIbHBIX BBIpAKEHUN. Anredpa JEMOHCTPUPYET 3HAYCHHE MAaTEMATHKU Kak
A3bIKa TSI TIOCTPOEHHUS MaTeMaTUYECKUX MOJeNed, OMUCAaHUS TMPOIECCOB U
SBIIEHUN peanpbHOro Mupa. B 3amaum oOydeHust anreOpe BXOAAT Takke
JalbHENIIee pa3BUTUE ANTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YACTHOCTH, JJIi OCBOEHHMS Kypca HWH(OPMAaTUKHU, U OBJIAJCHUE HaBbIKaMU
JeAYKTUBHBIX paccyxaecauii. [IpeoOpa3oBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPUECTBY.

Conepxanue QyHKIMOHANBHO-Tpa(UIECKON JIMHUU HALIEJIEHO Ha MOJyuYeHUe
0oOy4arolMMuUCs 3HaHUM O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTUYeCKOM MOJeiH
JUIsL OTIMCAHUS M UCCIIEJOBAaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B PUPOJIE
u obmiectBe. M3yueHune martepuana CroCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIUXCS
YMEHHsI UCTIOJIh30BaTh Pa3IMYHBIC BHIPA3UTEIbHBIC CPEICTBA SI3bIKA MATEMATHKHU —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIaa B (opmupoBaHHE
IpEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUN IUBUIM3ALMH U KYJIbTYpBHI.

CornacHo yuyeOHOMY IUIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anrebpa», KOTOPBIH BKIIOYACT CIEAYIOIIME OCHOBHBIE Pa3feNibl COICpPIKAHUS:
«Yncna W BBIYUCICHUA», «ANredpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIMM.

Ha u3ydenne yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yvaca B Henento), B 9
kiacce — 99 gacos (3 waca B HEZEIIO).



COAEPXKXAHUE OBYUEHUA

7 KIIACC

Yuciia ¥ BIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JE€CATUYHBIC, TIEPEXO] OT OAHOU (hopMBI 3amucu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yIOPSAOYMBAHUE  PALMOHAIBHBIX  4Ynceld. Apudmernyeckue JEHCTBUS C
palMOHAJIBHBIMA YKCIIaMH. Pelenue 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM II0Ka3aTeJIeM: OINpEeNIeHue, IpeoOpa3oBaHue
BBIPKEHHUII HA OCHOBE ONPENENECHUs, 3auCh O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLIEHTOB B BUJE poOU U ApoOM B BHJIE€ MPOLIEHTOB. Tpu OCHOBHBIE 33/1a4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

IIpuMeHeHne NPU3HAKOB  ACIMMOCTH, pPAa3jIOKEHHME HAa  MHOMXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TpsMas ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpAKEHUSA

IlepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKECHUA C IIEPEMEHHOU. JlomyCcTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [Ipencrasiaenue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
dbopmynbl. Beruucienus no popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXX/IECTBEHHO paBHbIE BbIp@KEHUS, NpaBWiIa NpeoOpa3oBaHUsl CyMM U
IIPOM3BENICHUH, paBUIa PACKPBITUS CKOOOK U MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBoJiCTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEJIEM.

OpnHowiensl U MHOTOWIEHBI. CTeneHp MHOrowIeHa. CiioKeHue, BBIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. MOpMyJbl COKpPAIEHHOTO YMHOXKEHHMS: KBaApar
CyMMBbl M KBaApaTr pasHocTH. PopMmyna pa3HOCTH KBaaparoB. Paznoxkenue
MHOI'OYJICHOB Ha MHOKUTEJIHN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHs, IpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIIO KOPHEW JIMHEHHOIO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs ME€pEMEHHBIMU U ero rpaduk. Cuctema IByx
JVMHEMHBIX YPaBHEHUW C JBYMs IIEpEMEHHBIMU. PelieHue cucteM ypaBHEHHUM
cnocoboM MoAcTaHOBKU. IlpuMepsl perieHus TEKCTOBBIX 3aJad C TOMOIIbBIO
CUCTEM YPaBHEHMM.

DOyHKIMHA



Koopaunara Touku Ha npssmoil. YuciioBble NpOMEXKYTKH. PaccTosiHue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IPSIMOIA.

[IpsimoyronbHast cucrema koopauHaT, ocu Oxu Oy. AGcuucca u opauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenune rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue dynknun. ['padux
bynkuuu. CoiicTBa pyHkuuii. Jlunelinas Qynkuus, e€ rpaduk. ['padux dyakumu
y = |X|. I'padmueckoe pelieHre JIMHEWHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yuciaa v BBIYMCICHUA

KBanpatubiii kopeHp u3 uucia. [loHsTue 00 UpPpaUMOHATIBLHOM YHUCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apu(pMETHUYECKHUX
KBaIPAaTHBIX KOPHEW U X MPUMEHEHHE K MPe0oOpPa30BAHUIO YMCIOBBIX BbIPAKEHUN
Y BBIYHCIICHUAM. [IeiCTBUTEIBHBIE YNCIA.

CrerneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHAs 3alKCh YNCIA.

Aare0panvyecKue BbIPpAKEHUSA

KBampaTHpiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOWCTBO anreOpandeckoi apoOwu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJCHHE aireOpandecKkux ApoOer.
PannonanbHbie BhIpaXXEHHUS U UX TpeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Peienue ypaBHEeHHUH, CBOIAIIMXCS K JIMHEWHBIM U KBaJIPaTHBIM.
[Tpocreiimue ApoOHO-palIMOHATIbHBIE YPABHEHUS.

['padrueckas mHTEpnpeTaurs ypaBHEHUN C IByMsI IEPEMEHHBIMU U CHCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHENHBIX YPABHEHU C IBYMs IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKIUU

[Tonsitue ¢ynkuuu. OOIacTh oOmpeAesNeHuss U MHOXECTBO 3HAUCHUH
byukiuu. CiocoOsl 3a1aHus PYHKIIHM.

I'padpux ¢ynkuuu. Yrenune coiicTB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB GyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, y = X3, y = VX, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciaa v BBIYMCICHUA

PanronanbpHbie 4KCla, UppallMOHATIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE ApoOu. MHOXKECTBO IEUCTBUTENBHBIX YUCEN, NEHCTBUTEIbHBIE YUCIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHME JIEUCTBUTENBHBIX YHCEN, apuU(PpMETHYECKUe JEHUCTBUS C
JEWCTBUTEIbLHBIMU YUCIIAMU.

Pa3Mepbl 0OBEKTOB OKPYKAIOIIETO0 MUPA, JJIMTEIBHOCTh MPOIECCOB B
OKPY’KaIOIIEM MHUpE.

[IpubnmxEHHOE 3HAUYCHUE BEIMYUHBI, TOYHOCTH NpuOImkenus. OKpyrieHue
yucell. [Ipuknika u oueHka pe3yinbTaToB BEIYMCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Penienne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHHM, CBOASIIMXCA K KBaJIPATHBIM.
bukBanparHoe ypaBHeHue. [IpumMepsl pereHnst ypaBHEHUM TPEThEN U YETBEPTOU
CTEIIEHEN Pa3JI0)KEHUEM Ha MHOKUTEIIU.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUW. PelieHune TEeKCTOBBIX 3ajiady
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMs MEpPEeMEHHBIMU U €ro Trpaduk. Pemienue cucrem AByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTOopoil creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3a/1au alNreOpandecKuM Croco0oM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW TIiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['paduyeckass wHTEpHpeTanvsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMs
MIEPEMEHHBIMH.

DyHKIUU

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapaboma, KoOpauHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaA0OJIBI.

I'padukn Gyukmumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| u ux
CBONCTBA.

YucaoBblie MOCI€A0BATEILHOCTH U NIPOTPECCUH



[IoHsiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHE IIOCIIEN0BATEIBHOCTH
peKkyppeHTHO (popMyoit u popmysol N-To wieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuu. @opmyiel N-ro udjaeHa
apu(MeTHYecKo U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX NUIECHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKON Mporpeccuit

TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHUIHUAIBHBIM POCT.
CI10KHbBI€ IPOLICHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTIDKCHHUSIM  POCCHUUCKHUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C TMPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUW HAyKH, OCO3HAHWEM BaKHOCTHU
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsI Ha TPOTSHKEHUM BCEHM JKMU3HU Ui YCHEHIHOW MpOoQecCHOHATBHOMN
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAJBHOMY M  JCTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCYXKICHUM, YMEHHUIO BHUIETH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UEJIOBEKA, IPUPOJIBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KYyJIbTYpOM KaK CpPeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;



6) ¢usmueckoe BocnuTanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEACHHSI  3J0pPOBOrO  o00pa3a JKM3HU  (370pOBOE  TUTaHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIel cpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OLCHKH WX BO3MOXHBIX MOCJECICTBUM JJI1 OKPYXKAIOWIEH CPENbl, OCO3HAHUEM
rJ100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MMYTEeH X PEIICHHUS;

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTHX JIIOJIEH, MpUOOpETaTh B COBMECTHOW JEATCIHbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
bopMyIMpOBaTh WUJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble JJornueckue aAelcTBUA:

e BBIIBILITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE PU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLICHUH MEXIy MOHATHAMH, (POPMYIHPOBATH
ONpeNeNeHus]  TMOHATUW, YCTAaHABIMBATh CYIIECTBEHHBIM  MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3A;

e BOCIPUHUMATH, (POPMYIUPOBATH U  MPeoOpa3oOBBIBATh  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpULIATEIbHbIC, €IUHUYHBIC, YacTHbIE M oOIIue,
YCIIOBHBIE;



BBISIBJIAITH ~ MAaTEMaTHMYEeCKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOACHUSX W YTBEPKICHUSX,
npemjiaraTh ~ KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEpPHOCTEM |
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKITIOUEHHH 10 aHAJIOTUH;
paz0OupaTh 10Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPXKICHUN (TIpSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JOKAa3aTelIbCTBA
MaTeMaTH4ecKnx (aKkToB, BHICTpaWBaTh APTYMEHTAIMIO, TPUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHNUS,
BBIOMpATh Croco0 perieHus yuyeOHoW 3amauu (CpaBHUBATH HECKOJIBKO
BApUMAHTOB pelIeHUs, BBIOUpATh Hauboiee MOAXOAAINIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

HCIIOJIB30BaTh BOIPOCHI KaK HCCIIEIOBATEIbCKUM MHCTPYMEHT IO3HAHUA,
dbopMyIHpOBaTh BOIMPOCH], (HHUKCUPYIOIIUE IPOTHBOPEUHE, IIpodJeMy,
CaMOCTOSITeJIbHO yCTaHABIIMBaTh HCKOMOE M JaHHOE, (OpMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHCE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABIICHHOMY IUIaHY HECIOXKHBIN
DKCTIICPUMEHT,  HEOOJIbIIOE  MCCJIACAOBAaHWE IO  YCTAHOBJICHHIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIhTAaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAKXKE BBIABUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTaTOUYHOCTh W HM30BITOYHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOMMBIX JIJIsl pEeLIeHUs 3a1a4H;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh W HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABICHUS,

BbIOMpaTh (opMy TMpeACTaBiIeHUS HHPOpMALMM M WILIIOCTPUPOBATH
perraemMbie 3aJadyd  CX€MaMH, JuarpaMMaMH, WHOW Tpapukodl u uxX
KOMOMHAIUSIMHU;

OLICHMBAaTh HAAEKHOCTH HMH(OpMAMU O KPUTEPUSAM, MPEHAJIOKEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



BOCTIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMHU U TETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly peleHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0JI¢ 0OCYKIEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY O0CYK/IaeMON TEMBI,
poOJIeMBbI, perraeMoi 3a/1a4u, BHICKAa3bIBaTh UJICH, HAICICHHBIC HA ITOUCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHaiora, OOHApPY)KWBAaTh Pa3IMunie W CXOJCTBO ITO3HIIHH, B
KOPpEeKTHOU opMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTABIATh  pPE3yJbTaThl  pPEIMICHHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBAHUS,  TPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 NPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPHUH;
MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHIUBUAIYyAIbHOH paOOThl TIPH PEIMIeHWH YYeOHBIX MaTeMaTHYCCKUX
3a/1ay;

MPUHUMATh 1EIb COBMECTHOM JEATEIbHOCTH, INIAHUPOBATh OPraHU3aIIUIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBAPUBATHCH,
00CyXaTh TIPOLIECC U Pe3ybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYyNMOBBIX (opmax pabotsl (oOCyXaeHus, oOMeH
MHEHUSMH, MO3TOBBIE IITYPMBI WM JIPyTH€), BBIMOJHATH CBOIO YacTh
paboTHI U KOOPJIMHUPOBATH CBOM JCHCTBUS C APYTMMHU WICHAMHA KOMaH]IbI,
OIICHMBATh KAa4YeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIAThH IJIaH, AITOPUTM PEIIECHUS 3aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHHs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUaAHTHI PEIICHUN C Y4ETOM HOBOW WH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA UHTEJLJIEKT:

BJIAJE€Th CIOCO0aAMU  CaMONPOBEPKH, CAMOKOHTPOJIA IMpolecca H
pe3ysibTaTa pelieHus MaTeEMaTHYECKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3a/laud, BHOCHUTb KOPPEKTHUBBI B JEATEIIBHOCTH HAa OCHOBE HOBBIX
00CTOATENIHCTB, HAWICHHBIX OIMIMOOK, BBISIBIEHHBIX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIbHOCTH MOCTABICHHOW LIEIIH
U YCIIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHKECHUS WJIM HEIOCTUKEHUSI LIEIIU,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IbTATDBI

K koHny oOyueHus B 7 Kkjacce OOyYarOIIMKCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BbIYMCICHUS

BreimonusaTe, codeTas yCTHbIE M MUCBMEHHBIE TPUEMBI, apUPMETHUECKHE
JEUCTBHS C PAalMOHAIIBHBIMU YUCIIAMM.

HaxoauTs 3Haue€HHsI YWCIOBBIX BBIPAXKEHUH, MPUMEHSTH Ppa3HOOOpa3HbIE
crI0cOObI U MPUEMBI BBIUUCICHHS 3HAYEHUI JPOOHBIX BBIPAXKCHHM, COIAEPIKAIINX
OOBIKHOBEHHBIE U JIECTHYHBIE TPOOH.

[lepexonuTh OT oxHOM (HOPMBI 3aITUCH YUCEN K APyroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO JIPOOH).

CpaBHUBAaTh U YIOPSI0YMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyIJIsTh YuCa.

BBINTONIHATE IPUKUAKY U OLEHKY pe3yibTaTa BEIYMCICHUN, OLIEHKY 3HAYCHUM
YUCJIOBBIX BBIPAKCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HaTypaJbHBIMU
IIOKAa3aTeJISIMHU.

[IpuMeHsATh  TpPU3HAKK  JCIUMOCTH,  PpAa3JIOKEHUE HA  MHOXKHUTENU
HaTypaJbHbIX YUCEIL.

PemaTe npakTUKO-OPHMEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUMOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3ynbTaThl pelIeHUs 3aa4 ¢ YYETOM OTPaHWUYEHHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp30Bath anredpanyecKkyr0 TEPMHUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM NPH 3aJaHHBIX 3HAYEHUSIX
NIEPEMEHHBIX.

BemonusaTe  npeoOpa3oBaHUsl  LIEJIOTO  BBIPAKEHUS B MHOTOWIEH
MIPUBECHUEM TTOJIOOHBIX CIATaeMbIX, PACKPBITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (POPMYJIbI KBaJIpaTa CYMMbI U KBaJpaTa pa3HOCTH.

OCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HA MHOXKUTEIM C TOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOLIEr0 MHOMHUTENs, TPYNIHUPOBKU  CIAraeMblX,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB ISl PEIICHUS Pa3jIMYHbIX 3a]ady
U3 MaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAJIbHBIMU IIOKA3aTENsAMU IS
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NPUMEHSS IIpaBuia
nepexoza OT UCXOIHOI'O YPAaBHEHMsI K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBisieTcs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumensTh rpaduyecKre METOIbI IPHU PELICHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[TonOGupare mnpumepsl Map 4YHUCEN, SABJIAIOIIMXCS PEIIEHUEM JUHEHHOIro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPIMHATHOW TIJIOCKOCTH TpaduK JHUHEHHOTO YpaBHEHHUS C
JIBYyMsI TIEPEMEHHBIMH, TMOJIb3YACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHHUS.

Pemate cucteMsl 1ByX JIMHEWHBIX YPaBHEHUM C JByMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocraBnaTe W pemare JIMHEMHOE YPaBHEHUE WM CUCTEMY JIMHEHMHBIX
YPaBHEHUH I1IO YCJIOBHUIO 3aJa4d, WHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l NIOJIyYeHHBIN PE3YJIbTAT.

DOyHKUIMHA

N300pakaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbl, 3AMCHIBATh YACIOBBIE POMEKYTKH Ha
anre0panveckoM SI3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpouTh rpaduiky uHENHbIX GyHKIMNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalW3a MHMOpManuwy,
W3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCICHUSA

Hcnonp30BaTh HaydaJgbHBIE IMPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YHCell JJIl CPaBHEHUS, OKPYTJICHUS U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
YHCJIAa TOYKaMH HA KOOPAWHATHOM MPSAMOM.

[IpumeHsaTh mOHATHE apU(PMETUYECKOrO KBAJPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, UCIOJIb3Ysl MPU HEOOXOAUMOCTH KaJbKYJATOP, BBINOIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEMU.



Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITUYHBIX
npoOeit u creneneit yucia 10.

AnredOpanveckue BbIPAKEHUS

[IpuMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BBIPAKEHHH, COIEPIKAIUX CTENICHH C LETbIM MTOKa3aTEeJIEM.

BBITIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PAMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUHN HaJ MHOTOUYJICHAMH U alre0pandyecKuMu ApoOsiMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKHUTEIH.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKESHUM JJIsI PEIICHUST PAa3IMUHbIX 3a1a4 U3
MaTEeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewiaty nMHENHBIE, KBaJpaTHbIE YPaBHEHUS U PAllMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMA YPAaBHEHUM PEIICHUS, €CIIM UMEET, TO CKOJbKO, W
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandeckoit
MOJIEIM C TIOMOIIBIO COCTABJCHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3yybTarT.

[IpuMeHATh CBOWCTBAa YMCIIOBBIX HEPABEHCTB JJISI CPAaBHEHUS, OLECHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpa@uyuecKyr0 WUTIOCTPALIMI0 MHOKECTBA PEIIEHUH HEpPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUYCHUS), OMNpEAeisaTh 3HAuUCHHE (PYHKIHMHU IO 3HAYECHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBOM
byHkmu 1o e€ rpaduky.

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicsi TOJYYUT CIICAYIOIINUE
MpeAMETHbIE PE3yIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIMOHAIIBHBIEC U UPPAIMOHATBHBIE YHCIIA.

BeimonHsaTh  apudMeTHYECKUe JEUCTBUS C PaAlMOHAIBHBIMU YHCIIAMH,
codyeTras YCTHbIE U TMHUCBMEHHBIC TMPUEMBI, BBINOJHATH BBIYUCICHUS C
HUpparmoHaIbHBIMU YUCIaMHU.



HaxonnuTe 3Ha4YeHMsI CTENEHEW C LedbIMU IIOKa3aTelsIMA U KOpHEH,
BBIYMCIIATH 3HAYCHUS YHCIOBBIX BBIPAKCHHIA.

OKpyrasaTe JEHCTBUTENIBHBIE YHCIIA, BBIIONHATh IPUKUIAKY pPE3yIbTara
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHNS U HEPABEHCTBA

Pemare nuHENHBIE W KBaJpaTHbIC YPaBHEHHUs, YPaBHEHHS, CBOMISIIHMECS K
HUM, [IPOCTENIINE TPOOHO-pALlMOHAIBHBIE YPABHEHMUS.

Pemate cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISAETCS JTUHEHHBIM.

PemaTte TEKCTOBBIE 3amadyM aidreOpamdecKuM CIOCOOOM C  TTOMOIIBIO
COCTABJICHHSI YPAaBHEHUS UM CUCTEMBI IBYX YPABHEHUN C IBYMsI [IEPEMEHHBIMH.

[IpoBOIUTE MpOCTENIINE UCCIAEAOBaHUS YPABHEHUM M CUCTEM YpaBHEHMM, B
TOM YHUCJIE C TPUMEHEHUEM IpaUyeCcKUX NpPeCTaBICHUIN (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WM CUCTEMAa YPAaBHEHUM pELICHUs, €CJIM HUMEET, TO CKOJbKO, U
mpouee).

Pemarb sMHeliHblE HEpAaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxaTb
pEeLIEHUE HEPABEHCTB HA YMCIIOBOM IMPSAMOM, 3aIllMCHIBATh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemate cucTeMBl  JMHEHHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOLME KBaJpPAaTHOE HEPABEHCTBO, H300pa)xkaTb pEIICHUE CUCTEMBI
HEPaBEHCTB Ha YMCJIOBOM NPSIMOM, 3alIMChIBATh PELIEHUE C TOMOLIBIO CHMBOJIOB.

Hcronb30BaTh HEPABEHCTBA MTPU PEILIEHNUN Pa3IUYHbIX 33a4.

DyHKUIMHA

Pacnio3naBath (yHKUMM U3y4eHHBIX BHIOB. [loKa3piBaTh CcXxeMaTH4YECKU
pacIojIoXKeHNe Ha KOOPJAUHATHOM TIOCKOCTH rpadukoB GyHkuuid Buga: y = KX, Yy
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |x|, B 3aBrcuMocTH OT
3HaYE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paXaTh CXEMaTUYECKU TpauKH KBaJApPATUUHBIX (DYHKIIHA,
OMKCHIBATH CBOMCTBA KBAJPATHUHBIX PYHKIUI N0 UX TpaduKam.

Pacno3naBaTh kBajpaTuyHyro (QYHKIHIO 110 (Gopmysie, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/ioBble NMOCIEA0BATEILHOCTH U IIPOrPeCCHH

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYI0 MPOrpeccud Npu
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCICHHUS C HUCHOJb30BaHUEM (GopMyln N-ro 4jeHa
apru(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300pakath 4ieHbl MOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPJIUHATHON
IJIOCKOCTH.

Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YyClIe 33/1a4U U3 PEaIbHOM JKU3HHU (C UCIIOJIb30BAHUEM KaJbKYJATOPa, LU(PPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoauuecTBo yacoB OcHOBHOE conepKaHue OCHOBHBIE BHIIBI JeSITETFHOCTH
IIpa 0By AROIIHXCS DJIeKTPOHHBI
HanmenoBanue Kour KTHY ¢
Ne PoJIb (uudposbie)
n/n PA3NEI0B H TEM Bee HBIE ecxku o0pa3oBaTe.
MporpamMmbl ro e
paﬁo pa6o bHBIE
ThI TBI pecypcehl
[NoHsTHE PalMOHAIBEHOTO CucreMaTH3MPOBATH U 000TalIaTh 3HAHUS
qucia. 00 OOBIKHOBEHHBIX W JECATUYHBIX IPOOsX.
Apudmernueckue neficteuss | CpaBHHUBAaThL W YNOPSJI0YMBATH JAPOOH,
C pallMOHaJbHBIMH YHCIaMHU. | TpeoOpa3oBbIBasi  OpU  HEOOXOJMMOCTHU
CpaBHeHue, JIEeCATHYHBIE ApoOW B  OOBIKHOBEHHEIE,
YHOPSI0YHBAHIE OOBIKHOBEHHBIE B JIECATHYHBIC, B YaCTHOCTH
paloHaNbHBIX YHCEN. B OCCKOHEUYHYIO  JECATHUYHYIO  JIpOOb.
CremneHb ¢ HaTypaJlbHBIM IIpumeHATH pa3HoOOpa3Hble CcHOCOOBI W
MOKa3aTeJIEM. NPUEMBbI BbIYMCICHUSI 3HAYeHUH APOOHBIX
Penrenne ocHOBHBIX 3a/1a4 BBIPa:KeHMii, COJepKalluX OOBIKHOBEHHBIE
Ha JIpoOu, MPOIEHTHI U3 U JIeCATUYHBIC JIpOOW: 3aMEHSTh TpHU
Uucna u pEeaTbHOM MTPAKTHUKH. HE00XO0TUMOCTH JECSITHYHYIO npoOs |  bubmmoreka
BBIYMCIICHUS. 16 1 IIpusHaky neauMocTH, OOBIKHOBEHHOH u o0rikHOBeHHYI0 | L[OK
ParnonasbHbie pas3IoKEHNsT HAa MHOXHUTEIN | JECATHYHOW, TNPHBOAWTH BbIpakeHne K | https://m.edso
qucaa HATYPANbHBIX YUCEI. hopwme, HaunboJee y100HOM s | 0.ru/7f415b90
PeanbHBIE 3aBUCMOCTH. BBIYHCJICHHI, TpeoOpa3oBhIBaTh APOOHBIC
[psimas u oOpaTHas BBIpQKEHUsI HAa YMHOXCHHE W JIelieHHe
MPOTIOPIUOHAILHOCTH JECATUYHBIX JPOOeH K NEHCTBUSAM C LEIBIMU
yuciaamyd.  [IpuMBOAMTH  4YHMCJIOBBIE U
OyKBeHHbIE npuMepbI CTeTeH! c
HATypalbHBIM  TIOKa3arelieM,  OOBSICHSS
3HA4YEHHUS] OCHOBAHUS CTENEHM U TMOKa3aTels
CTEIIeHH, HAXOINTh 3HAUCHUS CTeIeHel Buaa
an (a — mr000e parUoOHAIBFHOE YHCITO, N —
HaTypaibHOe 4Hcio). IloHMMATBL CMBICHT
3amucl  OONBLIMX 4YHCEN C  IOMOIIBIO
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JCCATHYHBIX poOel u creneHed uucia 10,
NPUMEHSATh WX B pEalbHBIX CHTYaIHsX.
IIpumensaTs MIPU3HAKA JeTTMMOCTH,
pa3noXKeHUsT Ha MHOKUTEIH HaTypajbHBIX
gyucen. PemaTth 3amaum Ha  yacTy,
MPOLEHTHI, MPOIOPUUH, Ha HAXOXKICHHE
IpoOH (TIPOIIEHTA) OT BETUIMHBI U BETHINHBI
o e€ ApoOu (MIPOLEHTY), ApoOH (MIPOLEHTA),
KOTOpPBIA COCTaBJISIET OJHA BEJIMYMHA OT
JIPYTOM. IIpuBoauTh, pa3ouparsb,
OLIEHUBATBH DA3JIMYHBIC PCIICHHS, 3alUCH
peuieHuil TeKCTOBBIX 3anad. PacmozHaBaTh
U O0BSICHATH, ONHPASCh HA OIpPEICICHUS,
OpsSMO  MPOTIOPIMOHANBHBIE ¥ 00paTHO
MIPpONOpHHUOHAIIBHBIC 3aBUCUMOCTH  MCKIY
BEJINYMHAMY, NPHUBOAUTH MPHUMEPBI ITHX
3aBUCHUMOCTEH W3 pealbHOr0 MHpa, W3
JPYTUX Y4eOHBIX MPEAMETOB.

Pemarsn NPaKTHKO-OPHEHTUPOBAHHbIC
3a7laud Ha JAPOOH, MPOLEHTHI, MHPSIMYI H
o0paTHyI0 MPOTIOPIIMOHAIBEHOCTH,
HPONOPLIUH

Anrebpandeckue
BBIPKEHHS

39

BykBeHHBIE BBIPAXKEHHUSL.
[Tepemennsbie. JlomycTumbie
3HAYCHUS NIEPEMEHHBIX.
®opmynel.  [IpeoOpa3zoBanue
OYKBEHHBIX BBIpAXEHHH,
pacKpbITHE CKOOOK u
MIpUBEICHUE NOAOOHBIX
cJaraeMblx. CsaoiicTBa

CTENCHH C HATypaJbHBIM
nmokazatesieM. MHOTOYJICHBI.
Cnoxenue, BBIUHNTAHHUE,
YMHOXEHHE  MHOT'OYICHOB.
®DopMynsl  COKpam&HHOTO
YMHOKEHHS. Pasnoxenue
MHOTOYJICHOB HAa MHOXKHTEIIH

OBaagersb anreOpandeckoil TEPMHUHOIOTHEN
¥ CHUMBOJIMKOW, MPUMEHATh €€ B Ipoliecce
ocBoeHUs1 yueOHoro Mmarepuaia. Haxoaurtsb
3HAaYeHUS OYKBEHHBIX BBIPAXKECHUH MpH
3aJJaHHBIX 3HA4YeHUSX OYKB; BBIOJHSTH
BBIYUCIICHHS IO (OpMYJIam.

BbinonHaT,  mpeoOpa3oBaHHA — LENOTO
BBIpQKEHUsI B MHOTOYICH TNPUBEICHUEM
MOJTOOHBIX CIIaraeMbIX, PACKPBHITHEM CKOOOK.
BbInoaHATL yYMHOXEHHE OJHOWICHAa Ha
MHOTO4YJIEH W MHOTOWIEHAa Ha MHOTOYJIEH,
NpUMEHATh (GOPMYJIBI KBaJpaTta CyMMBI U
KBaJparta pa3HOCTH.

OcymecTBJIATh PaA3JIOKEHHE MHOTOUYJICHOB
Ha MHOXKHTENHN ITyTEM BBIHECEHHMS 32 CKOOKH

Bubnuoreka
LHOK

https://m.edso
0.ru/7f415b90
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00IIero MHOXHTES, MPUMEHEHUS (POPMYITBI
pasHoCTH KBa/IpaToB, dhopmyn
COKpaméHHOT0 yMHOXeHus. lIpuMeHATH
peoOpa3oBaHNe MHOTOWICHOB IS PEIICHUS
Pa3IMYHBIX 33734 U3 MATEMaTHKH, CMEXHBIX
MpeIMETOB, W3  peambHOW  TPAKTHUKH.
3HAKOMUTBCSI € HCTOpHEl  pa3BHUTHSA
MAaTEeMaTUKU

VYpaBHeHus u
HEpPaBEHCTBA

Koopaunatsr u
rpaduku. OyHKITIH

20

22

YpaBHeHue, IpaBuiIa
peoOpa3oBaHus YpaBHEHUS,

PaBHOCHJILHOCTb yPaBHEHUH.

JIunelinoe ypaBHEHUE C
OJHOU NEPEMEHHOM,
penieHue JTMHEUHBIX
ypaBHeHU. Pemenue 3agau
C MOMOIUIBI0 YPAaBHEHUH.
JIuneiiHoe ypaBHEHUE C
JIByMsI IEPEMEHHBIMH U €70
rpaguk. Cructema qByx
JIMHEHHBIX YPaBHEHUH C
JIByMsI TIEPEMEHHBIMU

Koopaunara Touku Ha
npsMoid. Yuciossie
npomMexyTku. PaccrosiHue
MEXIY ABYMS TOUKaMH
KOOPJIMHATHOM MPSIMOM.
IIpssiMoyrosibHas cucreMa
KOOpAMHAT Ha IJIOCKOCTH.
[Tpumeps! rpaduKoB,

Pemiate 1nuHEHHOE ypaBHEHHME C OJIHOH
[IEPEMEHHOM, IPUMEHss MPaBHJIA ITepexoa
OT MCXOJHOIO YPAaBHEHHS K PaBHOCHIBHOMY
eMy Oonee mpocroro Buaa. IIpoBepsTs,
SIBIIACTCSL JIN KOHKPETHOE 4YHCIO KOpPHEM
YpaBHEHUS.

IMopdéupats  mpuMepbl  Tap  4HMCEN,
SIBIIIOIIUXCA pelieHuemM JUHENHOT O
YPaBHEHUS C IBYyMsI IEPEMEHHBIMU.
Crpouts B KOOpAWHATHOM  IUIOCKOCTH
rpaduK JMHEHHOTO YpaBHEHHS C JIByMs
MIEPEMEHHBIMH; NOJB3YsCh  Tpadukom,
NPUBOAUTHL NPUMeEPbI PEIICHUS YPABHEHUSI.
Haxoguth  pemeHWe  CHUCTEMBI  JIBYX
JIMHENHBIX YpaBHEHUI c JIBYMsI
nepeMeHHbIMH. CocTaBisiTh M pemiaThb
ypaBHEHHE WJIM CHCTEMY YypaBHEHHH IO
YCIOBUIO  3a/a4yll, HMHTEPIPETHPOBaTh B
COOTBETCTBUM C  KOHTEKCTOM  3ajaudu
MIOJIyYEHHBIH pPe3yiabTaT

HN3o0paxkaTe Ha KOOpAMHATHOM MpsAMOH
TOYKH, COOTBETCTBYIOLIHE 3a/1aHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, WHTEepPBaJIbI;
3allMCBIBaTh MX Ha anreOpanvyeckoM S3bIKE.
OTMeyaTs B KOOPAMHATHOWH TJIOCKOCTH
TOYKH TIO 33/IaHHBIM KOOPJIWHATaM; CTPOWTH
rpaduKu HECJIOKHBIX 3aBUCHMOCTEH,
3aJaHHBIX (OpMyNaMH, B TOM 4YHCIE C

Bubnuoreka
LHOK

https://m.edso
0.ru/7f415b90

Bubnuoreka
LHOK

https://m.edso
0.ru/7f415b90
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IToBTOpEHUE N
00o0m1eHe

OBIIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

102

3aJJaHHBIX (pOpMyTIaMH.
UreHue rpaMKoB pealbHbIX
3aBUCUMOCTEM.

[onstre dpynxmum. ['paduk
¢ynkuun. CBoiicTBa
¢bysxmwii. JInneitHas
¢yuxmms. [Toctpoenne
rpaduka TUHEHHON
¢ynkuun. ['paduk GyHKumnm
y=|x|

[ToBTOpEHNHE OCHOBHBIX
MOHSITUN U METOJOB Kypca 7
Kjtacca, 00001IeHre 3HAHUI

MOMOIIBIO ITU(POBBIX JTabopaTopuii.
[pumensitb, u3y4YaTb MNpPeHMYIIECTBA,
HHTEPIPETUPOBATH Tpaduueckuii Ccrmocod
IIPEICTABICHUS U aHalIM3a pa3HOOOpa3HOU
*Ku3HeHHoW  mH(popmammu.  OcBauBaTh
IIOHATHE ¢byHKLIMH, OBJIa/ICBAThH
(hyHKIIOHATBHOM TEPMUHOJIOTHUEH.
PacnosnaBarp nuHeiiHyto QyHKImo0 Yy = kX
+ b, omuckIBaTH €€ CBOIICTBA B 3aBUCHUMOCTH
OT 3Ha4YeHH K03 duirreHToB K u b.
Crpouth rpadukm JUHEHHOH QYHKIMH,
¢yakimu Yy = | x | Hcooan3oBarh
uudpoBble pecypcbl UIA  [OCTPOCHHUS
rpadukoB QYHKINN W U3yUeHUS] X CBOWCTB.
IIpuBoauTh IIPUMEPBL JINHENUHBIX
3aBUCHUMOCTEH B pEalIbHBIX IIpoleccax Hu
SIBIICHUAX

Beioupars, NPUMEHATh OLICHMBATDH
CIOCO0BI CPaBHEHHs 4HCEN, BBIYMCIICHHUH,
npeoOpa3oBaHull  BBIPAXCHUH,  pelIeHUs
ypaBHeHUI. OCylIecTBJISITh CAMOKOHTPOJIb
BBITIONHAEMBIX JEUCTBUN M CaMOIPOBEPKY
pe3yJibTaTa BBIYMCICHHUH, NpeoOpa3oBaHUM,
nocrpoeHuil. Pemats 3aga4u U3 peaJbHON
KU3HH, TNPHMEHATb  MaTeMaTHYeCKHe
3HAHUSA s pelleHus 3ajad U3 JApYrux
npeameToB. Pemarh TekcToBbIe 3agaym,
CPAaBHUBATh, BEIOUPATH CIOCOOBI PEIICHUS
3aJ1a4u

Bubnmoreka
HOK

https://m.edso
0.ru/7f415b90
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8 KVIACC

n/n

HaumenoBanu
€ pa3/iesioB u
TeM
MPOrpamMMbl

Yucna n
BBIUMCIICHHS.
KBagpatueie
KOpHHU

KoJanuecTBO 4acosB

Ko
HTP
0J1b
Bcer HbI
0 e
pao6
oT
bl

15

IIp

aKT
n4ye
CKH

pao
oT
bl

OCHOBHOE COJIep)KaHHE

KBanparHpelii KopeHb U3 4HCHA.
[lonsitTue 00 WppaMOHAIHLHOM
qucne.JlecaTuaabie
MPHONIDKEHUST UPPAMOHATHHBIX
qrces.

JleficTBUTEIIbHBIC YHclIa.
CpaBHeHue JEHCTBUTENbHBIX
qrcen. YpaBHEHHE BHAA X2 = a.
CaoiicTBa apuMETUIECKUX
KBaJpPaTHBIX KOpHEil.
IIpeobpazoBanue YHCIIOBBIX
BBIPAKECHUH, CoZepKaIIKX

KBaJApaTHbIC KOpHU

OCHOBHBIE BUJIBI IEATEIEHOCTH 00yYaIOIIHXCS

DopMyJIHPOBATH ONpeaeleHue KBaJIpaTHOTO

KOpHSI W3 qica, apu(METUIECKOTO
KBaJpaTHOTO KOPHSI.
IIpumeHsTHL OTIEPALIIO W3BJICYCHHUS

KBaJPaTHOTO KOPHS U3 YHUCIIA, HCIOJbL3YS TIPU
HEOOXOUMOCTH KAJBKYJISTOP.

OueHuBaTh KBajJpaTHbIE KOPHU IEIBIMHU
YUCIIaMU M JECSITUYHBIMU JIPOOSMHU.
CpaBHHUBAThH " YHOPSIA0YUBATH
palioHANbHBEIE W WpPpalMOHANBHBIE YHCIIA,
3amnrCaHHbIe C TIOMOIIBIO KBAPATHBIX KOPHEH.
HccnenoBats ypaBHEHHE X2 = @, HaXOIUTh
TOYHBIE U pUOIKEHHBIE KOpHHU TipH a > 0.
HccnenoBarh cBOMCTBA KBAAPATHBIX KOPHEH,

MPOBOJII  YHCIOBBIE  JKCHEPUMEHTBI  C
KCIIOJIb30BAaHUEM KaJIbKYJIATOpa
(xoMIBIOTEPA).

Jloka3piBaTh CBOMCTBA  apUPMETHUSCKUX
KBaJpPATHBIX KOPHEW, NPUMEHITh WX A
mpeoOpazoBaHUs BBIpOKEHUN. BHINOIHATH

Nnpeodpa3oBaHUsl BBIPAKEHUM, COAEPIKALIUX
KBaJpaTHble KOPHU. BpIpakaTh mMepeMeHHBIe
U3 TEOMETPUYECKUX U (U3HMUECKUX (HOPMYIL
Boruucasarts 3HAYCHHUSA BBIPAKECHUH,
CoIeprKalINX KBaJpaTHbIE KOPHH, HCIONB3YS
npu HE00X0IUMOCTU KaJIbKYJISITOP.

DJ1eKTPOHHBI
e
(uudposbie)
o0pa3oBaTte
bHbIE

pecypcbl

Bubnuoreka
LHOK

https://m.edso
0.ru/7f417af8
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Hcenoan3oBaTh B XOA€ peIICHUS 3a7ad
dJIEeMEHTapHBIC MPEICTABICHUS, CBSI3aHHBIE C
MpHOIMKEHHBIMU 3HAYSHUSAMH BEJIMIHH.
3HAKOMUTBCSI €  HCTOpPUEHd  pa3BUTHUS
MaTeMaTUKI

Cremnens ¢ OCJIBIM ITOKA3aTCJICM.

CraHgapTHas 3aIiCh YHUCIIA.
Pasmepnr 06beKTOB
OKpY>Karomero Mmupa (ot
DJIEMEHTAPHBIX YaCTHLL 10
KOCMHYECKHX 00BEKTOB),
JUTATEITLHOCTH MPOIIECCOB B

@®opMyaMPOBATH ONpeieieHue CTCIICHH C
uenbsiM nokaszateneM. IlpeacTtaBasaTh 3anuch
OOJTBITUX W MAJIBIX YHCEI B CTAHAAPTHOM
Busie. CpaBHMBATD YKCIIA U BEJIMYHHBI,
3allMCaHHbIE C UCITOJIb30BaHueM cremenu 10.
Hcnonb30BaTh 3aMUCh YHCEN B CTAHAAPTHOM
BUJIE ISl BRIPKEHUS pa3MePOB 0OOBEKTOB,

Yucna u OKpY’KaroIlleM MHpe. JUTUTEIBHOCTH MPOLIECCOB B OKPY’KAIOIIEM EubmoTeka
BBIUNCIICHUSI. CBOJCTBa CTENEHU C LENBIM MHUDE. ITOK
CreneHsb ¢ 7 oKasaresieM ®opMy/IMpPOBaTh, 3AIIUCHIBATH B https://m.edso
LEJBIM CI(IMBO.TII/I‘leCKOI/IvQ)OpMe U WIJIIOCTPHPOBATH —p—o'ru 7f417af8
MoKa3aTeseM NMpUMepaMH CBOHCTBA CTEIIEHH C LIEJIBIM -
MTOKa3aTeNIeM.
IIpuMeHsATH CBOMCTBA CTEIICHU IS
npeoOpa3oBaHus BHIPAKEHHUH, COIEPIKAIIIX
CTETEHH C IIENBIM MToKa3aTeneM. BeInoJHATh
AelCTBHA C YUCIIaMH, 3alIICaHHBIMU B
CTaHJapTHOM BHjIE (YMHOXKEHHE, JefIeHHE,
BO3BE/ICHUE B CTEIICHb)
KBanpatnslit Tpéxuiien. PacnosHaBaTh KBaJpaTHBIN TPEXUJIEH,
Anrebpandeck Pa3noxeHnune kBapaTHOTO yCTaHaBJIMBaTh BO3MOXHOCTb €T0 pa3yiokeHuss ~ bubnmoreka
W€ BBIPAKEHUS. 5 TpEXWIEHA HA MHOKUTEIN Ha MHOXHTEIH. [HOK
KBampatHsrit PackiaapiBaTh HA MHOKMTEIN KBAIPATHBIH https://m.edso
TpEXWICH TPEXWICH C HEOTPULIATEIbHBIM 0.ru/7f417af8
JUCKPUMHHAHTOM
Anrebpandeckas Apo0b. 3anuceIBaTh aNreOpandecKre BRIPasKECHHS.
AreGpanacck HonyctrMele 3HaueHUs Haxoauts o0nacTs onpeaeneHus BuGanorexa
S — 5 MEPEMEHHBIX, BXOIAIINX B PaIOHANTBHOTO BEIpAKEHUS. BHINOJHATH 1IOK
anreOpanvyecKkre BHIPaKECHUSL. YHCIIOBBIE TIOJICTAHOBKY U BBIYMCJIATH .
Aurebpandeck 0 " 6 https://m.edso
- CHOBHOE CBOWCTBO 3HaYeHHE JPOoOH, B TOM YHCIIE C TTOMOIIBIO o ru/7fA17af8

anredpanveckoi 1poou.
Cokparenue apo0ei.

KaJIbKyJIATOpa. POopMyIMpOBaTH OCHOBHOE
CBOMCTBO ayireOpandeckoit npodu u
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CrnosxeHue, BEIYUTAHUE,
YMHOXCHHE U JICTICHHUE
anreOpanvecKux apooeii.
[IpeobpazoBanue
BBIPaXCHHI,COJICPIKAIIUX
anreOpanmvecKue apoou

KBagpatHoe ypaBHeHue.
Henonxoe kBagpaTHOE
ypaBHeHue. @opmysa KOpHEn
KBaJpaTHOTO YPAaBHEHHUS.
Teopema Bueta. Pemienue
YpaBHEHUH, CBOASALIMXCS K
kBagpatHbeIM. [IpocTeiilmue
JIPOOHO-paAIMOHATHHBIE
ypaBHEHUS. PellleHne TeKCTOBBIX

NPUMEHSTH €ro AJ1s1 TpeoOpa3oBaHus APOOCH.
BbInosiHATH AeiicTBUA ¢ anTeOpanyecKuMU
npobsivu. [IpumMeHATs IpeoOpa3oBaHmsI
BBIpAXXEHUM JIJ1s1 pelieHus 3a1a4. Boipaxarh
nepemMeHHble 13 Gopmyn (HU3NUECKUX,
TeOMETPUUECKHUX, OIMCHIBAIOLINX OBITOBBIE
CUTYAITIH)

Pacno3HaBaTh KBaJIpaTHbIC ypaBHEHUS.
3anucsiBaTh opMyJTy KOPHEH KBAAPATHOTO
YpaBHEHUS; peliaTh KBaJpaTHbIE
YPaBHEHMSI — TIOJIHBIC U HETIOJIHBIE.
IIpoBoauTh npocreiilmme uccjie0BaHUsI
KBaJpaTHbIX YPaBHEHUM.

Pematb ypaBHeHus1, CBOISIIUECS K
KBaJpaTHbIM, C IOMOILBIO PeoOpa3oBaHuil 1
3aMEHOU NTEPEMEHHOM.

YpaBHeHus 1 bubnmoreka
3aJa4 ¢ IOMOIIBIO KBaJIPaTHBIX HaOnroaate 1 aHATH3NPOBATH CBSA3b MEXIY
HEpABCHCTRa. 15 ypaBHEHUI KOPHSIMH 1 K03(pPHUIEeHTaMH KBaIPATHOTO LIOK
KBazapaTHbie ABrers. DopM oBa https://m.edso
ypaBHEHHS yP - "DOPMYJTHPOBATLE TCOPEMY 0.ru/7f417af8
Buera, a Takxke 00paTHYIO -T€OpEMY,
NPUMEHSTh 3TH TEOPEMBI [UIS PELICHUS 3a1a4.
Pematb TekcTOBBIE 321a4H ANTeOpanuecKUM
CIOCOOOM: TIEPEXOAUTH OT CIIOBECHOM
(hOpMYJIUPOBKH YCJIOBHS 3aJ1a4H K
anreOpanvyeckoi MoJenu MmyTéM COCTABICHUS
YpaBHEHUS; pelIaTh COCTaBICHHOE YPaBHEHHUE;
MHTEPIIPETUPOBATH PE3YNbTaT.
3HAKOMMTBCS ¢ HCTOPUEN Pa3BUTHUS alNreOpsl
JIuneliHOE ypaBHEHHUE C IBYMS Pacno3naBaThb JIMHEHHBIE YPABHEHHUS C IBYMS
NEpPEMEHHBIMH, €ro rpauk, nepeMeHHbBIMU. CTPOUTb Tpa(UKK JIMHEHHBIX
VpasHeHus IIPUMEPBI PEILICHNS YPAaBHEHUM B | YpaBHEHUH, B TOM YHUCJIE MCHOJb3YS BuGanorexa
HEDABEHCTEA., LEIbIX JHCHAX. Pewenne CHCTEM nudporssie pecypebl. Pazniuyars TTOK
13 JIBYyX JINHEHHBIX YPaBHEHUH C MapauIeIbHbIE U NTEPECEKAIOINECS TIPSMBIE 10 .
Crcrem: IByMsI TIepeMeHHbIME. [IpuMepsl | ux ypaBHeHUsAM. PemiaTth cucteMsl 1ByX https://m.edso
ypaBHEHUI ’ ’ 0.ru/7f417af8

pEIIeHns CUCTEM HEeJIMHEHHBIX
YpaBHEHHUH C ABYMS
MEPEMEHHBIMH.

JIMHENHBIX YPaBHEHUM C IByMs IIEPEMEHHBIMU
MOJICTAHOBKOM U cioxeHneM. Pemats
MPOCTENIINE CUCTEMBI, B KOTOPBIX OJTHO U3
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I'paduueckast ”HTEpHIpETALHS
YpaBHEHUS C IBYyMsI
MEPEMEHHBIMU U CUCTEM
JIMHEHHBIX YPaBHEHUM C IBYyMsI
MePEMEHHBIMH.

Pemienne TekCTOBBIX 3a1a4 C
MIOMOILBIO CUCTEM YPaBHEHUI
HucnoBble HEPABEHCTBA U UX
cBoiicTBa. HepaBeHCTBO ¢ 01HOM
nepeMeHHou. JInHeitHbie

YPABHEHUI HE SIBISIETCS JINHEUHBIM.
IIpuBoauTH rpapuyecKyI0 HHTEPIpPETALUIO
pELICHUs YpaBHEHHS C IBYMS IIEPEMEHHBIMU U
CUCTEM YPaBHEHUH C JBYMsI IEPEMEHHBIMH.
Pemath TekcTOBBIE 32124 ANTeOpanuECKUM
crocoooM

DopMyIMPOBATH CBOMCTBA YKCIOBBIX
HEPaBEHCTB, WIIOCTPUPOBATh UX HA
KOOpPJAMHATHOMW MPSMON, JOKA3bIBATH

VpasHeH#s 1 HEPABEHCTBA C OJIHOM anreOpanveckn. [IpumensiTh cBolicTBa bubnmoreka
HepaBEHCTBA., 12 NepeMEHHOH 1 MX pellleHHE. HEpABEHCTB B XO/€ PellICHNs 3a1aH. PemaTLv OOK
HepasercTea CHCTeme JIMHEHHBIX HEPABEHCTB | JIMHEHHbIE HEPABEHCTBA C O/IHOF NIEPEMEHHOT, https://m.edso
C OJIHOM MEPEMEHHOM U UX n300pakaTh pelICHHE HEPABEHCTBA Ha 0.ru/7f417af8
pewenue. M3o0paskeHue peleHus | YMciIoBoi npsMoi. Pemates cuctemsl
JMHEMHOTO HepaBeHCTBA U UX JMHEHHBIX HEPABEHCTB, H300paKaTh pelICHNE
CHCTEM Ha 4YMCJIOBOU NMPSMOI CHCTEMBbI HEPABEHCTB HA YUCIIOBOM IPSIMOU
[Nonsitue dpynkiyu. O6IaCTh Hcnoan3oBaTh (HyHKIIMOHAIBHYIO
OTpeIesICeHHs] U MHO>KECTBO TEPMHHOJIOTHIO U CHMBOJIMKY.
3Ha4eHul GpyHKunu. CrocoOb! BoruucasaTh 3HaYeHus QyHKIMH, 3a1aHHBIX
3a7aHus] QYHKIHH. ¢dopmynamu (ipy HEOOXOAUMOCTH
I'paduk pynknmu. CoiicTa WCIIOJIb30BaTh KAJIBKYJIATOpP); COCTABJIATH
(yHKIMH, UX 0TOOpaKeHHE Ha Ta0IUIBI 3HAYEHU T QYHKITIH.
rpaduke Ctpouthb 1o Toukam rpapuku QyHKIHH. Eubmoreka
DyHKIUY. OnuceIBaTh CBOICTBA (DYHKIIMU HA OCHOBE TTOK
OcHoBHBIE 5 e€ rpau4ecKoro NpeaACTaBICHUS. httos://m.edso
TTOHATHUS Hcnonb3oBaTh GyHKIIMOHAIEHYIO TUDS./AM.EC50
0.ru/7f417af8
TePMHHOJIOTHIO M CUMBOJIUKY. UccaenoBath
pUMepHl TpaKOB, OTPAXKAIOLINX peaibHbIE
nporeccsl 1 sBieHus. [IpuBoAnNTHL NpUMepbI
MPOLECCOB U SIBJIEHUH C 3aJITaHHBIMU
cBoiictBamu. McnoJib30BaTh KOMNbIOTEPHBIE
NMPOrpaMMBbl JJIs TIOCTPOSHHUS TpaUKoB
(GYHKIUI 1 M3yYEeHUS] HX CBOICTB
DYHKINH. UYrenue u nocrpoerue rpaduxkos | Haxoauts ¢ noMoubio rpaduka GpyHKIUHN bubnuorexa
Yuciossle 9 ¢ynkuuii. [Ipumepsl rpagukoB 3HAYEHHE OJTHOM U3 pacCMaTpUBAEMBIX HOK
GbyHKIIH (bYHKIIHH, OTpayKaroIux BEJIMYMH 110 3HAYCHMIO APYroil. B HECTOXKHBIX https://m.edso
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pealIbHBIC MTPOIECCHI.

®DyHKIMHU, ONTUCHIBAIOIIUE

MPSIMYIO U OOpaTHYIO

MIPOTIOPITUOHATHHBIE

3aBHCUMOCTH, UX TpauKy.

I'paduk dyakmmm y = x2.
Oynxmn Y= X2, y= X3, y=Vx,
y=| x |; rpaduueckoe pemieHue
YpPaBHEHUH U CUCTEM YpPaBHEHUU

[ToBTOpEHNE OCHOBHBIX MOHATUN
1 METOJIOB KypcoB 7 U 8 KiIaccoB,
00001IeHNE 3HAHUH

CIIy4asix BbIpaxkaTh (GOpMyJI0i 3aBHCUMOCTh
MeXy BeTndrMHaMu. ONMCBIBATH XapakTep
WU3MEHEHUS OJJHOU BEJIMYUHBI B 3aBUCUMOCTH
OT U3MEHEHUs pyroi. Pacmo3HaBaTh BB
n3yyaeMbix QyHkuuii. [loka3siBaTh
CXeMaTH4YeCKH TO0J0XKECHHE Ha KOOPINHATHON
TUTOCKOCTH TpaduKoB QYHKIUH Buaa: Y = X2, Yy
=x3,y=x,y=|x]|.

Hcnoan3oBaTh GyHKIIHOHAJIBLHO-
rpaduyecKue nNpeacTaBJaeHus Ul PEIICHHS
Y UCCIIEIOBAHUS] YPABHEHUN U CUCTEM
ypaBHeHuil. IIpuMeHs T Hu@poBbIe
pecypcesl Ui TOCTPOEHUS

rpadukoB QyHKIHI

BriOupath, IpUMEHATH, OLIECHUBATH
CIOCcO0bI CPAaBHEHUS YKCEIl, BEIYUCIICHUH,
npeoOpa3oBaHuil BEIPAXCHUH, peLICHNUS
YpaBHEHUI.

OcymecTBJISATE CAMOKOHTPOJIb

0.ru/7f417af8

N o bubanoreka
0 ToBTopeHue 1 ; BBIIIOJIHSAEMBIX I[GI/ICTBI/I\I:I H caMonpOBepKyv ITOK
pe3ynbTaTa BRIYHCISHHH, IpeoOpa3oBaHMid, )
0006uerne noctpoenud. Pemarn 3aga i https://m.edso
p : AT 13 peabuon 0.ru/7f417af8
JKH3HH, IPUMEHSATH
MaTeMaTUYeCKUe 3HAHUS JIJISl PEIICHUS 3a/1a4
W3 JIPYTUX MPEIMETOB.
Pemarth TekcTOBBIE 3a1a4U, CPABHUBATS,
BbIOMPATh CNOCO0LI PEIICHUS 3a1a9l
OBUIEE
KOJIMYECTBO 102
YACOB I1O

ITPOTPAMME
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9 KJIACC

KoaunuyecTBO yacos OCHOBHOE COJIep)KaHHE OcCHOBHbBIE BHJIBI IE€ATEIBHOCTH DJIEKTPOHH
oOyJarommxcs BIe
HaumenoBan Koutp
Ne ne pa3aesioB H oabubl  IlpakTi (undposbie)
n/n TEeM Bcero e yecKue oﬁpasonaTe.ﬂ
NporpaMmMbI padot padoThbI LHBIC
bl pecypcebl
PannonanbHEIe yncia, Pa3BuBaTth npeacTraBjieHUs O YUCIIaX:
UppaLMOHATIbHbIC YUCIIA, OT MHOKECTBA HATYpalIbHBIX YHCEI A0
KOHEYHBIE 1 OECKOHEYHBIE MHOKECTBA JCHCTBUTECILHBIX YHCEIL.
JIECATUYHBIC APOOH. O3HaKOMHUTBLCS C BO3MOXKHOCTBIO
MHokecTBO MPEACTABICHUS JEHCTBUTENBHOTO YUCIA
JIEHCTBUTEIIHFHBIX UHCETT, KaK 0ECKOHEUHOW AECATUIHOHN Tpo0OH,
JIeHCTBUTEIIBHBIC YMCIa KaK NMPUMEHATH JICCATUYHBIC TPHOTMKESHUS
0O€CKOHEYHBIE IECATUYHBIE palMOHAIBHBIX U UPPALMOHATBHBIX
npobu. B3anmuo ynucen. M300paxkaTh 1eiiCTBUTEIbHbBIE
OJIHO3HAYHOE COOTBETCTBUE  4YMCJIA TOYKAMHU KOOPAWHATHOM IIPSIMOM.
MEXTy MHOKECTBOM 3anuceIBaTh, CPABHUBATH U
Yncna n JIEHCTBUTEIIHLHBIX YHUCET K YHOPSIA0YMBATH ICHCTBUTEIILHBIE YKCIIA. Bubauoreka
MHO>KECTBOM TOYEK BoInoaHaTh, coYeTas yCTHBIEC U
BEIUUCIICHMS. . . N HOK
. 9 KOOPIWHATHOM MPSMOH. MMCEMEHHBIE TIPUEMEBI, apu(MeTHYeCKUe
JleficTBuTenbH CpaBHeHUE EUCTBUTEIBHBIX = 1efCTBHUS C PAllMOHAIbHBIMU YHCIIAMU; https://m.edsoo
bic fucna 4yucell, apupMeTHIECKIE HAXOJAHUTh 3HAUYCHUS CTCIICHEH C IIEIBLIMH .ru/7f419d08
JNIEUCTBHUS C M0Ka3aTeNIsIMU U KOPHEN; BBIYUCIAATH
JIEUCTBUTEIBHBIMY YUCIAMH. = 3HAUYCHHUS YUCIOBBIX BBIPAXKECHUM.
[TpubmmkénHoe 3HaUCHNE [Mony4yuts npeacrabJjieHue o
BEJIMYUHBI, TOYHOCTh 3HAYUMOCTH JIEMCTBUTEILHBIX YKCEN B
MIPUOTIIKEHUS. MPaKTUYECKOHN AEITeTLHOCTH YEIOBEKA.
OKpyriieHue 4ucel. AHAJTU3UPOBATH U A€JATh BHIBOJBI O
[Ipukuaka u orieHKa TOYHOCTH TTPHOIIIKEHUS
pPe3yIbTaTOB BEIYMCIICHUN JIEWCTBUTETHLHOTO YHCIIA TIPU PEIICHUH
3ana4. OKpyIIsSTh J1eHCTBUTEIbHBIC
YHUCIA, BHINOJHATH NPUKUAKY
pe3yJibTaTa BEIYMCICHUH, OLlEHKY
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JIuneliHoe ypaBHEHUE.
Pemenne ypaBHeHuid,
CBOJAIIUXCS K TMHEHHBIM.
KBagpatHoe ypaBHeHue.
Pewenne ypaBHeHuid,
CBOJSIIUXCA K KBaJIpaTHBIM.

3HAYEHUN YUCIIOBBIX BBIPAXKECHHI.
3HAKOMHTBLCSA ¢ HCTOPHE pa3BUTUSA
MaTeMaTHUKHA

OcBanBarthb, 3alI0MMHATH U IPUMEHSTh
rpaguyeckne MeToAbl IIPU PELIEHUN
YpaBHEHUH, HEPABEHCTB U UX CUCTEM.
Pacno3naBaTh 11e1bI€ U IPOOHBIC
ypaBHeHUs. PemiaTh JiMHeliHbIE U
KBa/IpaTHble yPABHEHMS, YPABHEHUS,

Xé);:}fee}:/ii bukBangpaTHble ypaBHEHUS. CBOJSIIIMECS K HUM, IIpOCTeHIe ApOOHO- bubsmorexa
VpaHenus ¢ 14 HpHMCpLvaeH_IeHI/IiI paunoHaibHble ypaBHeHus. Ilpeasnarate [MOK
ONHO YpaBHEHHH TpeTbel 1 BO3MOYKHBIEC CTIOCOOBI pEeIICHHS https://m.edsoo
HepeMeHHoM 4yeTBEPTO cTeneHe TEKCTOBBIX 3a/1a4, 00CYKIATh UX 1u/7f419d08
pasyioKeHHEM Ha pelaTh TeKCTOBBIE 3a1a41 Pa3HBIMU
MHOXHTENU. Perienue CIoco0amu.
JIpOOHO-paOHATEHBIX 3HAKOMHTBCSI ¢ HCTOPUEH PA3BUTHUS
ypaBHeHUH. Pemienue MaTeMaTHUKU
TEKCTOBBIX 3aJa4
anredpanyeckuM METOIOM
YpaBHEHUE C IBYMs OcBauBaTh 1 NPUMEHATH TPUEMBI
MEPEMEHHBIMU U €T0 rpaUK. = PEIICHUs] CUCTEMBI IBYX JTMHEHHBIX
Cucrema IByX JIMHEHHBIX YpaBHEHHUH C ABYMSI IEPEMEHHBIMH U
YpaBHEHUH C ABYMS CUCTEMBI JIBYX YPaBHEHHIA, B KOTOPBIX
MEPEMEHHBIMU U €€ OJTHO ypaBHEHUE HE SIBIISICTCS JINHEHHBIM.
pewenne. Pemmenue cucrem | Mcenodb30BaTh QyHKIHMOHATBHO-
VpasHeHus u IBYX ypaBHeHHvﬁ, OJTHO U3 rpaduuecKue NpeacTaBICHUs IS } Bubnuoreka
HepaBeHCTEa. u KOTOpBIX JHHeliHOe, & PeMIEeHHs M HCCIEN0BAHNSA YPaBHEHHA H | [1OK
Jpyroe — BTOPOH CTETEHHU. CHCTEM.
Cucremsl T https://m.edsoo
. paduueckas AHATU3MPOBATH TEKCTHI 32124,
ypaBHEHHI .ru/7f419d08

WHTEPIPETAIUS CHCTEMBI
YpaBHEHUH C AByMs
NepeMeHHBIMHU. Pemienue
TEKCTOBBIX 33/1a4
anredpanvdeckuM crocodom

pemaTh ux ajaredpandeckuM crocodbom:
NepexXoauTh OT CIIOBECHOMN
(hOpMyYJIHPOBKH YCIIOBHSA 3a7a4H K
anredpanveckoi MOAENTH MyTEM
COCTaBJIEHUS] CUCTEMBI YPaBHEHHUI;
PelIaTh COCTaBJICHHYIO CUCTEMY
YpaBHEHUH; HHTEPNPETHPOBATH
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pe3ynbTaT. 3SHAKOMHUTBCS ¢ UCTOpUeit
Pa3BUTHUS MaTEeMaTUKU

UYucnoBble HEpaBEHCTBA U UX
cBoiicTBa. JInHEHHBIE
HEpPaBEHCTBA C OJJHOM
MIEPEMEHHON U UX pelLIeHHE.
Cucrembl TMHEWHBIX
HEPABEHCTB C OJHOM
[IEPEMEHHON U UX pEUICHHE.
KBanparnble HepaBeHCTBA U
ux pemenue. ['padndaeckas

YuraTh, 3aNUCHIBATH, IOHUMATD,
HHTepNpPeTHPOBATh HEPABEHCTBA;
HCTIOJIb30BaTh CUMBOJIMKY U
TEPMHUHOJIOTHIO. BBINOTHATH
npeoOpa3oBaHUs HEPABEHCTB,
HCII0JIB30BATh 1715 IPeoOpa3oBaHus
CBOMCTBA YHUCIOBBIX HCPABCHCTB.
Pacno3naBaTh nuHENHbIE U KBaJpaTHBIE
HepaBeHCTBa. PeliaTh nuHeiiHbIE

VpasHeHus u MHTEPIPETALsl HEPAaBEHCTB = HEPaBEHCTBA, CUCTEMbI JIMHEHHBIX bubmorexa
HepaBerCTBa. 16 ¥ CHCTEM HEPABEHCTB C HEPABEHCTB, CUCTEMBI HEPABEHCTB, LIOK
HepasencTsa JBYMsI IEPEMEHHBIMU BKJIIOYAIOIIUX KBaApaTHOE HEPABEHCTBO, htth://m_edsoo
U pelaTh UX; 00CYKIAaTh I10JyYeHHBIE 1u/7f419d08
pemenus. M3o0pakarhb perieHue
HEPaBEHCTBA U CHUCTEMBI HEPABEHCTB Ha
YUCIOBOU MPSIMOM, 3alIUCHIBATH
peLIeHHE C TOMOIIBI0 CHMBOJIOB.
Pemathb kBazjpaTHBIE HEPABEHCTBA,
UCTIONB3Ys rpad)uyecKue npeaCcTaBIeHuUS.
OcBauBaTh M IPUMEHSITh HEPABCHCTBA
MpY pelICHUH Pa3IUYHBIX 33724, B TOM
YHCIIe TPAaKTUKO- OPUEHTHPOBAHHBIX
Kpanparuunas pyukuus, €  Pacmo3HaBaTh BUBI HU3y4aeMbIX
rpauK 1 CBOWCTBA. GyHKUMH; HITIOCTPUPOBATH
[Tapabosna, KOOpAUHATEI cXeMaTH4YecKHU, 00bSICHATH
BEPIIMHBI TAapadoIIbl, OCh PacIoJIOKEHUE Ha KOOPIUHATHOMN
CUMMETpPHH apadoJIbl. IUIOCKOCTH TpaduKoB GYHKIUHA BUaa: Yy = Bubnuorexa
I'paduxu pyHKUNH: kx,y =kx+b,y=k/x,y=x2, 1IOK
OyHKIMH 16 y=kx, y= kx+ b, y=k/x, y =3,y =1x, y =| x| B 3aBHCHMOCTH OT _
y=x2,y =x3, 3HaYCHMH KOA(PPHUIIMEHTOB; OITUCHIBATH https://m.edsoo
y=x,y=|x| UX CBOWCTBA. Iu/7f419d08

Pacno3HaBaTh KBaIpaTHUHYIO (PYHKIIUIO
o ¢popmyse. [IpuBOAUTHL MpUMeEpPHI
KBaJpaTHUYHBIX 3aBUCUMOCTEH 13
peanbHOH KU3HH, PU3UKH, TEOMETPUH.
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Yucioswle
ocJieIoBaTel
BHOCTH
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[TonsiTe yncaoBOi
MOCIIE0BATEIEHOCTH.
3ananue
MOCIIEAOBATENIEHOCTH
PEKyppeHTHOH PopmyIoit u
(dhopMyJI0ii N-ro YiIeHa.
Apudmernueckas u
TeOMEeTpHUYECKas
nporpeccun. @opmyisl N-To
yjieHa apuhMETHIECKOMN U
T€OMETPHUYECKON
MIPOTPECCHIA, CYMMBI TIEPBBIX
n wieHoB. M3o0paxenue
YIICHOB apU(PMETHIECKON U
T€OMETPHUYECKON
IIPOrpeECCUl TOUKAaMHU Ha
KOOPJMHATHOM IJIOCKOCTH.
Jlunelinepiil u
9KCTIOHEHLUAJILHBIN POCT.
CrnoxHbIe TIPOIIEHTHI

BuigBasiTe 1 0000111aTh 0COOCHHOCTH
rpaduka KBagpaTHUHON QyHKIHK Y = ax2
+ bx + ¢. Ctpouts 1 u306pakarh
cXeMaTH4eCKH TpaQuKH KBAAPATHIHBIX
(GyHKIMIA, 3aJaHHBIX (hOpMYJIaMU BHUIA Y
zax2,y=ax2+q,y=a(x+p)2,y=ax2
+ bx + ¢. AHaIM3MPOBATH U IPUMEHATH
CBOIICTBA M3YYCHHBIX (DYHKIMH I UX
MOCTPOCHUS, B TOM YHUCIIE C TOMOLIBIO
(G POBEIX PECYPCOB

OcBauBaTh U NPUMEHATH HHICKCHBIE
0003HaYEHNS, CTPOUTH pedeBbie
BBICKA3bIBAHUS C UCIIOJIb30BAHUEM
TEPMHUHOJIOTHH, CBI3aHHOU C TIOHSATHEM
MOCIIE0BATEIEHOCTA. AHAIM3MPOBATH
(dhopMyiy N-ro 4ieHa
MOCJIEeI0BATEILHOCTH UK PEKYPPEHTHYIO
(hopMyITy M BBIYHMCJIATH YICHBI
MOCIIEI0BATENILHOCTEH, 3a/IaHHBIX 3TUMHU
¢dopmynamu. YcTaHABJIUBATH
3aKOHOMEPHOCTH B TTIOCTPOSHUH
MOCIIE0BATEIIEHOCTH, €CITU BBIITUCAHBI
IIEPBbIE HECKOJIBKO €€ YWICHOB.
Pacno3naBaTh apudpMeTHUECKYIO U
TeOMETPHUYECKYIO MTPOTPECCHH TIPH
pasHbIX criocobax 3amanus. Pemarb
3aj]auy ¢ UCIIONIb30BaHueM (GopMym N-ro
4jieHa apuhMETHIECKON H
TeOMETPHUYECKON IPOTPECCUI, CYMMBI
MEPBBIX N YJICHOB.

HN300paxaTth 4ieHbI
MOCIIEI0BATEIILHOCTA TOYKAMHU Ha
KOOPJMHATHOM TIJIOCKOCTH.
PaccmaTtpuBaTh NpuMepsl MPOLIECCOB H
SIBJICHMI 13 peanbHON KU3HU,
WITIOCTPUPYIOIIHE U3MEHEHHE B
apu(MeTHIECKON IPOTPECCHH, B

bubaunoreka
HOK

https://m.edsoo
.ru/7f419d08
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IToBTOpEHUE,
00001IEHHE,
CHCTeMaTH3aIl
WS 3HAHUM
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Yncaa 1 BbIYMCTCHUS
(3amuce, cpaBHEHHE,
JIEUCTBUS C
JIEHCTBUTEIHHBIMH YHCIIaMH,
YHCIIOBas IpsMas;
MPOIICHTHI, OTHOIIICHHUS,
MPONOPLIUH; OKPYTJICHHUE,
npuOIMKEHNe, OLEHKA;
pelieHne TeKCTOBBIX 3a/1a4
apu(MEeTHYECKHM CTIOCOO0M)

TeOMETPUYECKOH MPOTPECCHUH;
n300paxkaTh COOTBETCTBYIOIIHUE
3aBUCUMOCTH Ipaduyecku. Pemiath
3a/1a4H, CBSI3aHHBIE C YHCIOBBIMU
MOCJIEeI0BATENLHOCTSIMU, B TOM YHCIIE
3a7a4M U3 peaabHOMN )KU3HHU C
HCTIOJIb30BaHUEM IIU(POBBIX TEXHOJIOTUH
(371eKTPOHHBIX TaOIHUI, rPadrUUECKOro
KaJIbKYJIATOpa H T.I1.).

PemaTthb 331241 Ha CIIOXKHBIE IPOLICHTHI,
B TOM YHUCJIE 3a/Ia4U U3 PEAIbHOU
MIPaKTUKH (C UCIIOJIb30BAaHUEM
KaJIbKYJIATOpa). 3BHAKOMUTBCS €
HCTOPHUeH pa3BUTH MAaTEMAaTHKH

OnepupoBaTh NOHSITUSIMU: MHOXECTBO,
MTOAMHOKECTBO, OTIEpaIiy HaJl
MHOXECTBAMU; HCIOJIb30BATh
rpaduyaeckoe mpeacTaBIeHHe MHOKECTB
JUJIS1 OTIMCAHMSI pEaIbHBIX IPOLECCOB U
SIBJICHHM, TIPU PEUICHUH 3a7a9 U3 IPYTUX
y4eOHBIX MPEAMETOB.
AKTYyaJIM3HpPOBATh TEPMHUHOJIOTHIO H
OCHOBHBIE JIeiiCTBYS, CBA3aHHbIE C
YHCJAMU: HATypaIbHOE YUCIIO

MIPOCTOE U COCTABHOE YMCIIA, 1ETUMOCTb
HaTypaJbHBIX YUCEII, TPU3HAKH
JIEJIMMOCTH, 1I€JI0€ YUCIIO, MOYJIb YHCTIA,
OOBIKHOBEHHAS U IECATUYHAS APOOH,
CTaHJAPTHBIN BUJ YKCa,
apuMeTHYECKHI KBAIPATHBIA KOPEHb.
BoinoHATH aeiicTBYUSI, CPABHUBATH U
YHOPSIA0YHUBATH UKCIA, IPEACTABISIT
YHCJIa Ha KOOPAMHATHOM MpsIMOH,
OKPYTJISAThH YHUCIIA; BHIMOJIHATH
NPUKUAKY U OLEHKY pe3yjbTaTa
BblUKcClieHUH. PemiaTh TeKCTOBBIE
3aja4yu apuOMETHIECKUM CITOCOOOM.

buoOmmoreka
[HOK

https://m.edsoo
.ru/7f419d08
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Anreopanueckue
BbIpaKeHHs
(mpeobpazoBanue
anredpanvIeckux
BBIPKEHHI, IOIyCTUMBIE
3HAYECHHUS)

PemaTs mpakTHUyecKue 3a1a4m,
coJiepKalire IPOLEHTHI, IOJIH, YaCTH,
BBIPXKAIOIINE 3aBUCHMOCTH: CKOPOCTH —
BpEMsI — PaCCTOSIHHUE, IIeHa — KOJIMYECTBO
— CTOMMOCTb, 00BEM PabOTHI — BpeMsi —
HPOU3BOIUTENBHOCTD TpyAa. Pa3doupartn
peanbHbIe )KU3HCHHBIC CUTYAIlUH,
(opmyIMpPOBaTH UX Ha SI3bIKE
MaTeMaTHKH, HAXOAUTb PEICHHE,
NPUMEHSSI MaTeMaTHYEeCKUI anmapar,
HHTEPNPETHPOBATH PE3yIbTAT

OmnepupoBaTh MOHATUSIMH: CTETIEHB C
LIEJIBIM TI0Ka3aTesieM, apu(MeTHICCKHI
KBaJIPaTHBIN KOPEHb, MHOT'OUJIEH,
anredpanveckas Jpo0b, TOKIESCTBO.
BbINOJIHATL OCHOBHBIE T1€HCTBUA.
BBITIOJIHATH PacuéThl 110 hopMyJiam,
MpeoOpa3oBIBATH IENEIE, TPOOHO-
palioHANBHBIE BRIPAXXSHHS U BHIPAKESHUS
C KOPHSIMH, PEaJIn30BbIBATh Pa3JI0KCHUE
MHOTOYJIEHA HA MHOKUTEIIH, B TOM YHCIIE
C UCTIOIB30BaHUEM (HOPMYI PA3HOCTH
KBaJpaToOB U KBajpaTa CyMMbI U
Pa3HOCTH; HAXOAUTh JOIYCTUMBIE
3HAYCHHUsI IEPEMEHHBIX JIISl IPOOHO-
palMOHAJIBHBIX BBIPAXKEHUM, KOPHEH.
MoaenupoBaTth ¢ IOMOIIBI0 HOPMYIT
peaIbHBIE TTPOLECCHI U SBICHUS




OBIIEE
KOJIMYECTBO
YACOB I1O
ITPOTPAMME

102

@DyHKIUH (TOCTPOCHHE,
CBOWCTBA N3YyUEHHBIX
¢byHKUMil; rpaduueckoe
pelieHre ypaBHEHUH U X
CHCTEM)

OnepupoBathb NOHATHUAMU: QYHKLNS,
rpaduk GpyHKIMU, HyTH QyHKIHH,
MPOMEKYTKH 3HAKOMOCTOSHCTRA,
MIPOMEXKYTKHU BO3pacTaHus, yObIBaHHUS,
HaunOoJblliee 1 HAMMEHbIIIEE 3HAUCHUS
(GyHKUMH. AHAJIM3UPOBATD,
CpaBHUBATb, 00CYKIaTh CBOWCTBA
(YHKIIHA, CTPOUTH UX TPadUKH.
OnepupoBaTh NOHATHSIMHU: TIPIMAst
MPOMOPLUUOHAIEHOCTD, 00paTHAs
MPONOPLUOHAIBHOCTD, TUHEHHAS
¢byHKUMS, KBagpaTHuHast QyHKIUS,
napaboiia, runepoosia. Mcnosn3oBaTh
rpadguku 1Jis1 ONpeneseHus! CBOICTB,
MPOLIECCOB U 3aBUCUMOCTEH, IS
peleHns 3a1a4 U3 APYrux yaeOHbIX
MIPEIMETOB U pealibHON JKU3HH;
MO/IeJTHPOBAThH C TOMOIIBIO rPauKOB
peabHbIE MPOIIECCH U SBJICHUSI.
BripaxkaTe (opMyJIaMHU 3aBUCUMOCTH
MEXIY BEIMUMHAMHU




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
N KonnuyecTBo 4acos Aata wsysens DJIeKTPOHHBIE
[1]
o/ Tema ypoka Beero Elt))llszonb gg;KTqu Ian dakr :)lg[?:l[;?)i;feﬂbﬂbl e
padoThI padoThI pecypest
1 [oHsiTHE pallMOHAILHOTO YKCIIa 1
2 ApudmeTnyeckue AeHCTBUS C 1
panroOHaIbHBIMHU YHCIAMH
3 ApudmeTnyeckue AeHCTBUS C 1
panMoOHaIBHBIMHU YHCIAMH
4 Apudmernyeckue NeHCTBHS C 1
panroOHaIbHBIMHU YHCIAMH
5 Apudmernyeckue NeHCTBHS C 1
palMOHAIbHBIMU YHCIAMHU
6 CpaBHeHUe, YIOPSI0YMBAHUE 1
palMOHATBHBIX YUCEI
7 CpaBHeHue, yropsaI0uuBaHUE 1
palMOHATBHBIX YUCEI
bubmuoreka IIOK
8 CrereHb ¢ HATYpaJbHBIM ITOKA3aTeIeM 1 https://m.edsoo.ru/7f42
11de
Bu6nmoreka IJOK
9 Crernens ¢ HATypaJIbHBIM TIOKA3aTeIeM 1 https://m.edsoo.ru/7f42

1382



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382

Pemmenre oCHOBHBIX 3a/1a4 HA JpOOH,

10 MPOIICHTHI U3 peaTbHON MPAKTUKU
11 Perirenue 0CHOBHBIX 337124 Ha npoou,
MPOIICHTHI U3 pealTbHON MPAKTUKU
12 ITpu3HaKK IETUMOCTH, PA3IOKECHUS HA
MHOXHTENN HATYypPATbHBIX YHACEI
13 Peanbuble 3aBucumoctu. [lpsamas u
o0OpaTHas IPONOPIMOHAIEHOCTH
14 Peanbuble 3aBucumoctu. [lpsamas u
oOpaTHas IPONOPIHMOHAIEHOCTH
15 Pewenue 3agayu. [TogroroBka
KOHTPOJIbHOM padoTe
Konmponvuasa paboma no meme
16 "“"Yucna u evruucnenusn. Payuonanvnote
uucaa'
Bu6nmoreka IJOK
17 ByKBeHHBIE BBIPAKEHHUS https://m.edsoo.ru/7f41
feec
18 Iepemennsie. J[omycTUMBIE 3HAYEHHUS
MEPEMEHHBIX
19 Anrebpanueckue paBeHcTBa. DOPMYITBI
20 Aure6panueckue paBeHCTBa. DOPMYJIbI
[IpeobpazoBanue OyKBEHHBIX Bubnuoreka [IOK
21 BBIP@KEHMI, PACKPBITHE CKOOOK U https://m.edsoo.ru/7f41
MPUBEICHUE MOTOOHBIX ClIaraeMbIX fafa
[IpeoOpazoBanue OyKBEHHBIX bubnmnorexa [JOK
22 BBIP)XCHUI, PACKPBITHE CKOOOK 1 https://m.edsoo.ru/7f41
MPHUBEICHUE MOAOOHBIX ClIaraeMbIX fd70
[IpeoOpaszoBanue OyKBEHHBIX
23 BBIPOKEHHUH, PACKPHITHE CKOOOK U
MPUBEICHUE MMOTOOHBIX ClIaraeMbIX
[IpeoOpazoBanue OyKBEHHBIX
24 BBIP)KCHHUI, PACKPBITHE CKOOOK 1

MIpUBEICHUE TIOJTOOHBIX CIaraeMbIX



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fd70

Koumponbuaﬂ paﬂoma no meme

25
«Anzebpauueckue evlpajxcenus
CRONCTBA CTEIEHM C HATYDA bubmuoreka IIOK
26 BOMCTBA CTCMCHI € HATYPATIBHBIM https://m.edso0o.ru/7f42
MoKa3arejieM
1382
Croit bu6nmoreka IJOK
27 BOMCTBA CTEIICHH C HATYPaJbHBIM https://m.eds00.ru/ 7§42
IoKa3arelieM
154e
CBoliCTBa CTEIICHHU C HATYpPaJbHBIM bubsmorexa LHOK
28 yp https://m.eds00.ru/7f42
IOKa3aTrejieM
18be
29 CBOJiCTBa CTENEHU C HATypalbHbIM
IoKa3aTelieM
https://resh.edu.ru/subje
ct/lesson/7260/start/310
30 OnnowieH. CTaHAPTHBINA BUJT 135/
OJHOYJIECHA. https://resh.edu.ru/subje
ct/lesson/7257/start/304
321/
https://resh.edu.ru/subje
31 VMHOXEHHE OHOWICHOB ct/lesson/7259/start/249
174/
32 YMHOXEHHE OTHOUYICHOB
bubmuoreka IIOK
33 MHOTrOYJIEHEI https://m.edsoo.ru/7f42
276e
Bu6nmoreka IJOK
34 Muorousiensl [IpuBeaenre mog00HBIX https://m.eds00.ru/7f42
YJICHOB
2930
35 Muorousiensl [IpuBeaenre mog00HBIX
YJIEHOB
CloxeHHe, BEIYUTAHUE, YMHOKEHH bubmorexa LHOK
36 OXCHHEC, €, YMHOMCHHC https://m.edso0.ru/7f42
MHOTOYJICHOB
2af?
37 CrnokeHre, BEIYUTaHUE, YMHOKCHHE bubmunoreka IIOK



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422af2

MHOTI'O4JICHOB

https://m.edsoo.ru/7f42
2cc8

CrnosxeHue, BEIUNTaHUE, YMHOKEHIES

bubmuoreka IIOK

38 https://m.edsoo.ru/7f42
MHOTO4JICHOB
2fca
39 CroxeHue, BBIYUTaHUE, YMHOKCHUE EH@I_HOTeKa LIOK
ttps://m.edsoo.ru/7f42
MHOTO4JICHOB 3182
40 CroxeHune, BBIYUTAHUE, YMHOKCHUE
MHOTOUJICHOB
41 Jlenenue oHOUICHA ¥ MHOTOYJICHA Ha
OJHOYICH
42 JleneHue 0HOYICHA U MHOTOWICHA Ha
OZHOYJICH
Konmponvuasa paboma no meme
43 «Ceoiicmea cmenenu. Q0nounensl u
MHO20Y1EHbL)
44 BeiHeceHue 0011ero MHOKHUTEIS 32
CKOOKH
45 BbeiHeceHue 0011ero MHOXKHUTEIS 32
CKOOKH
46 Crioco0 rpymImupoBKH
47 Crnoco6 rpynnupoBKy
bubmuoreka IIOK
48 DopMyITbl COKPAIIEHHOTO YMHOKCHHUS https://m.edsoo.ru/7f42
432a
Bu6nmoreka IJOK
49 @OopMyJIbI COKPAIIEHHOTO YMHOKEHHS https://m.edsoo.ru/7f42
464a
bubmuoreka IIOK
50 DopMyITBl COKPAIIEHHOTO YMHOKECHHS https://m.edsoo0.ru/7f42
4c12
51 ®opMyIibl COKPAIIEHHOTO YMHOKCHUS bubmorexa [IOK

https://m.edsoo.ru/7f42



https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2

Pasnosxenne MHOTOYICHOB Ha

4fd2
bu6nmoreka IJOK

52 MHOK T https://m.edsoo.ru/7f42
3312
PasnoxxeHne MHOTOUICHOB Ha bubmorexa HOK
53 https://m.edsoo.ru/7f42
MHOKHUTEIN
37fe
Paznoxxenrne MHOTOWICHOB Ha bubmmorexa LIOK
54 https://m.edsoo.ru/7f42
MHOXHTEIN
39de
KonTpoasnas padora nmo teme
55 ""Pa3zjiosKeHHe MHOTOYJIEHA HA
MHOKMTETH"
YpaBHeHuUE, MpaBuiia NpeoOpa3oBaHUs https://resh.edu.ru/subje
56 P - 1P peobp . ct/lesson/7277/start/303
YpaBHEHUS, PABHOCHILHOCTD YPaBHEHUI 401/
JIuHeitHoe ypaBHEHUE C OHOU
57 HEPEMEHHOM, PEIIEHNE JINHEHHBIX
YpaBHEHUI
JIuneliHoe ypaBHEHUE C OJHOM Bbubnuorexa LIOK
58 [IEPEMEHHOM, PEIIEHHE JIMHEWHBIX https://m.edsoo.ru/7f42
ypaBHEHUI 0482
JIuHeitHoe ypaBHEHUE C OJIHOU
59 MIEPEMEHHOM, pelIeHre TUHEHHBIX
YpaBHEHUI
Bu6nmoreka IJOK
60 Pemenue 3a1a4 ¢ MOMOLIBIO YPaBHEHUI https://m.edsoo.ru/7f42
064e
bubmunoreka LIOK
61 Perrenue 3a1a4 ¢ MOMOIIBIO YPaBHEHHMIA https://m.edsoo.ru/7f42
0806
Bu6nmoreka IJOK
62 Pemenwne 3ana4 ¢ mOMOIIBI0 ypaBHEHHIA https://m.edsoo.ru/7f42
09a0
63 Pelenue 3a1a4 ¢ MOMOIIBIO yPaBHEHUI bubmunorexa [JOK



https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0

https://m.edsoo.ru/7f42
Oe6e

JIuHeliHOe ypaBHEHUE C ABYMS

bubmuoreka IIOK

64 https://m.edsoo.ru/7f42
MEPEMEHHBIMHU H €T0 rpaduK 7632
JInneln BHEHH BYMSI bubmorexa LIOK
65 CHHOC YPABHCHIC C JIBY https://m.edso00.ru/7f42
MEPEMEHHBIMU M €0 TpaduK 7683
CucreMa IBYX JIMHCHHEBIX YpaBHEHHUH C bubsmorexa LHOK
66 ABYX P https://m.eds00.ru/7f42
JBYMSI TIEPEMEHHBIMH 836¢
Bu6nmoreka IJOK
67 Pemienue cucteM ypaBHEHUI https://m.edsoo0.ru/7f42
84de
68 Perienne cucteM ypaBHEHHUI
Bu6nmoreka IJOK
69 Pemienuie cucteM ypaBHEHUIM https://m.edsoo.ru/7f42
865a
70 Pelienune cucteM ypaBHEHUI
bubmoreka IJOK
71 Pemienuie cucteM ypaBHEHUI https://m.edsoo.ru/7f42
87d6
72 Pewenne cucreM ypaBHeHHN
Pemenune 3a1a4 ¢ mOMOIIBIO CHCTEM https://resh.edu.ru/subje
73 San B ct/lesson/7271/start/303
ypaBHEHUI 471/
74 Perirenue 3a1a4 ¢ MOMOIIBIO CHCTEM
YpaBHEHUH
Koutpoabnasi pabora no reme bubmorexa IOK
75 " po P " https://m.edso0.ru/7f42
JIuneitHbIe ypaBHeHHUs 1044
Bu6nuoreka IJOK
76 Koopnunara Touku Ha mpsiMoid https://m.edsoo.ru/7f41

de76



https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41de76

bubmuoreka LIOK

I YKCIOBbIE POMEKYTKU https://m.edsoo.ru/7f41
dff2
78 PaccrosiHre MeXIy IBYMS TOYKaMHU
KOOpPJMHATHOM MPSMON
IIpsaMoyronsHas CUCTEMA K MHAT H bubmorexa HOK
79 PAMOYTOJILHAA CHCTEMA KOOPAHAT Ha https://m.edsoo.ru/7f41
IIOCKOCTH el6e
IpsMoyTonbHas CHCTEMa KOOPAMHAT Ha bubmorexa LHOK
80 PAMOYT pA https://m.edso00.ru/7f41
[UIOCKOCTH o422
[Tpumeps! rpadhuKoB, 3aJaHHBIX bubmorexa HOK
81 PHMCPBI D > 381 https://m.edsoo.ru/7f41
dhopmynamu 0828
[Tpumepsl rpadUKOB, 3aJaHHBIX bubmorexa HOK
82 PHMEPBI TP e https://m.edsoo.ru/7f41
dbopmynamMu edso
83 [Mpumepbl rpadUKOB, 3aJaHHBIX
dhopmynamu
84 [Tpumepbl rpadUKOB, 3aIaHHBIX
dbopmynamu
Yrenune rpag kOB peabHBIX bubsmorexa LHOK
85 PAQUKOB p https://m.edsoo.ru/7f41
3aBHCUMOCTEN cand
386 UreHne rpa kOB peabHbIX
3aBUCUMOCTEHN
Bu6nmoreka IJOK
87 [MousTre GyHKIUH https://m.edsoo.ru/7f41
ef06
88 I'padux pyHKIMN
Bu6nmoreka IJOK
89 CaoiicTBa QpyHKIUI https://m.edsoo.ru/7f41
fO78
90 CaoiicTBa QyHKIUI bubimorexa LOK

https://m.edsoo.ru/7f41



https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe

fife
bu6nmoreka IJOK

91 Jluneiinas QyHKnus 1 https://m.edsoo.ru/7f42
7282
bubmuoreka LIOK
92 Jluneiinas QyHKus 1 https://m.edsoo.ru/7f42
7412
[TocTpoenne rpadnka THHEHHOM bubmorexa HOK
93 PO 1 https://m.edsoo.ru/7f42
YHII 6dle
94 [Moctpoenue rpaduka TUHEHHON 1
GbyHKIIIH
95 I'paduk pyHKIHH y =[X| 1
96 I'padux pyHkmu y =|x| 1
Konmponwvnan paboma no meme bubmorexa LIOK
97 \oump p ., 1 https://m.edso0.ru/741
'Koopounamol u zpagpuxu. Oynkyuu 50
[ToBTOpEHNE OCHOBHBIX MOHATUN U Bbubnuorexa LIOK
98 METOIOB Kypca 7 Kiacca, 00001eHue 1 https://m.edso00.ru/7f42
3HAHUI 9f32
IToBTOpEHNE OCHOBHBIX IOHATHH U Bubmuorexa [JOK
99 METOJIOB Kypca 7 Kiacca, 00001IeHne 1 https://m.edsoo.ru/7f42
3HAHUH a0e0
[ToBTOpEHNE OCHOBHBIX MOHATUN U Bbubnuorexa LIOK
100 METOIOB Kypca 7 Kiacca, 00001eHue 1 https://m.edso00.ru/7f42
3HAHWHN a27a
101 Hmozosas konmponvnas paboma 1
[ToBTOpEHNE OCHOBHBIX MOHATUN U bubnmnorexa [JOK
102 METOZIOB Kypca 7 Kiacca, 00001enue 1 https://m.edso00.ru/7f42
3HAHUHN 2900
OBLIEE KOJIMYECTBO YACOB T10 102

[TPOT'PAMME



https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a900

8 KVIACC

KoanuecTBo yacoB

Hara uzyyenus

DyeKTpoHHbIe HUPPOBBIE

Nen/m | Tema ypoka Kourtpoas Mpakruue Ilian dakT 06pA30BATENLHBIE PECYPCHI
Bcero HEIe CcKHe
padoThI padoThI
N bu6nmoreka IJOK
1 Kpaxpatibiii kopers 13 wicia ! https://m.edso0.ru/7f42d452
bubmuoreka LIOK
2 [TonsiTre 00 MpparMOHATEHOM YHCIIE 1 https://m.edsoo.ru/7f42eaaa
3 Hecaruanble nprOImKeHNS 1
WPPAIMOHATBHBIX YUCET
4 Hecaruanble npuOImKeHNS 1
HPPAIMOHATBHBIX YUCET
5 JelicTBUTEILHEIC YKCTa 1
6 CpaBHeHME JeWCTBUTENBHBIX YHCE 1
7 CpaBHeHHE JIEHCTBUTENHHBIX YHUCET 1
8 ApudmeTnyeckuii KBaJipaTHBIA 1
KOPEHb
9 YpaBHeHHE BUA X> = a 1
10 CBolicTBa apu(pMETHUECKUX 1 Bubnunoreka [IOK
KBaJIpaTHBIX KOPHEH https://m.edso00.ru/7f42d862
11 CBolicTBa apu(pMETHUECKUX 1 Bubnunoreka [IOK
KBaJpaTHBIX KOpHEH https://m.edso0.ru/7f42d862
o | Do o 1 BuGorea 10K
P > corepatll https://m.edso0.ru/7f42dd26
KBaJ[paTHbIE KOPHU
| DS mee 1 Busorea 101
P > Conepall https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIE KOPHU
Hpeo6pa3ovBaHHe YHUCIIOBBIX Bu6morexa LIOK
14 BBIPAXEHUH, COAEpKAIINX 1

KBaJIpaTHBIE KOPHU

https://m.edsoo.ru/7f42e0be



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be

[IpeoOpazoBaHue YUCITOBBIX

bu6nmoreka IJOK

15 BBIPAKCHITH, CONICPKALIIX 1 https://m.edsoo.ru/7f42e262
KBaJpaTHBIC KOPHU
16 CreleHs ¢ LeIbIM ITOKa3aTeeM 1 bubnmorexa LIOK
https://m.edsoo.ru/7f4354a4
CranmapTHas 3amuch 9uciia. Pazmepsl
00BEKTOB OKPYXkKaroIiero Mupa (ot
17 3JIEMEHTAPHBIX YaCTHI] 10 1 bubmuoteka LIOK
KOCMHMYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTATETHHOCTH MPOIIECCOB B
OKPY>KaIoIeM MUPE
18 CBOICTBA CTEIIEHHU C IEJIBIM 1 bubmuoreka IIOK
[TOKa3aTeIeM https://m.edsoo.ru/7f435648
19 CBOICTBA CTEIIEHHU C IEJIBIM 1 bubmuoreka LIOK
[OKa3areneM https://m.edsoo.ru/7f435648
20 CBOICTBA CTEIIEHHU C IEJIBIM 1 bubmuoreka LIOK
[OKa3areneM https://m.edsoo.ru/7f435648
21 CBOICTBA CTEIIEHHU C EJIBIM 1 Bu6nuoreka IJOK
MOKa3aTeyieM https://m.edsoo.ru/7f43599a
29 CBOICTBA CTEIIEHHU C [EJIBIM 1 Bu6nuoreka IJOK
roKasareJjieM https://m.edsoo.ru/7f435ed6
23 KBanpatHsiii TpéxuieH 1
24 KBanpatHslii TpéxwieH 1
o5 Pasznoxenue kBagpaTHOro TpéxuieHa 1 Bbubnuorexa LIOK
Ha MHO>XWTEJIN https://m.edsoo.ru/7f42fd38
26 Pa3noxenue kBagpaTHOro TpEXUieHa 1 Bubmuorexa LIOK
Ha MHOXHTEIH https://m.edsoo.ru/7f42fd38
27 Knasmame vopt Cronemm ! bumotera LOK
. T ’ https://m.edsoo.ru/7f42ec80
KBanpatHslii TpexwieH
Bu6nmoreka IJOK
28 Aurebpautieckas Apodh 1 https://m.edso0.ru/7f430382
HomycTuMble 3HaUEHUSI IEPEMEHHBIX,
29 BXO/IAIIMX B aJireOpandyecKue 1

BBIPpa’KCHU



https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382

HOHyCTI/IMHC 3Ha4YCHUA NICPEMCHHBIX,

30 BXOJIAIINX B alireOpandecKue
BBIPKCHHS
31 OCHOBHOE CBOWCTBO anredpandeckoi bubmmoreka [JOK
npoou https://m.edso0.ru/7f4308e6
N bubmmorexa [IOK
32 Coxpauierne apodeit tps./im eso0 77430282
N bubmmorexa LIOK
33 Cokpauueriue apodeit https://m.edsg).ruﬁf430f44
N bubnuoreka [IOK
34 Cokpauuerue apodeit https://m.edsﬁa.ru/?f430f44
35 CrnoxeHne, BRIYUTAHUE, YMHOKECHUE U bubnuoreka [IOK
JIeJIeHUe anreOpanvecKux apooei https://m.edso0.ru/7f43128c
36 CrnoxeHne, BRIYUTAHUE, YMHOKECHUE U bubnuoreka [IOK
JIeJIeHUe areOpanvecKux qpooeit https://m.edso00.ru/7f4315c0
37 CrnosxeHue, BEIUNTaHUE, YMHOKCHHE U Bu6nuoreka IJOK
JIeJIeHUE areOpanvecKux qpooeit https://m.edso00.ru/7f4318c2
38 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE U Bu6nuoreka IJOK
JeTICHHE anreOpandecKux apooeit https://m.edsoo.ru/7f431a20
39 [IpeoOpazoBaHue BRIPAKEHHUIA, Bbubnuorexa LIOK
coJiepyKaIlnX ajaredbpandeckue apoou https://m.edso0.ru/7f43259¢
40 [Ipeo6pazoBanue BEIPAKEHHI, Bubmorexa [JOK
coJiepyKaIluX ajaredpandeckue apoou https://m.edso0.ru/7f432736
a1 [Ipeo6pazoBanue BEIPAKEHHI, Bubmorexa [JOK
cojiepXKaliux anredpanvecKue Apoou https://m.eds00.ru/7f432736
42 KonTponbHas pabora mo Teme Bubmoreka [JOK
"AnreOpandeckast 1pooOp" https://m.edsoo.ru/7f431d36
43 KBanpatHoe ypaBHeHNE BH6H_H0TeKa HOK
https://m.edsoo.ru/7f42eela
44 HenosHoe kBajipaTHOE YpaBHEHHUE BH6H,HOTeKa HOK
https://m.edsoo.ru/7f42eela
45 HenonHoe kBanpaTHOe ypaBHEHUE BH6H,HOTeKa HOK
https://m.edsoo.ru/7f42eela
46 dopmyiia KOpHEH KBaIpaTHOTO Bubnmnoreka [IOK



https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a

https://m.edsoo.ru/7f42f158

ypaBHEHUS
47 ®dopmyra KOpHEH KBaIpaTHOTO bubmmoreka [JOK
ypaBHEHUS https://m.edso0.ru/7f42f3f6
48 ®opmyra KOpHEH KBaJIpaTHOTO Bubnmuorexa LHOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
Bubmuorexa LIOK
49 Teopema Briera https://m.edsc])_E).ru/7f42fefO
Bubmuorexa LIOK
S0 Teopema Briera https://m.edsc])_E).ru/7f430076
51 Pemenne ypaBHEeHMI, CBOAAIINXCS K bubmmorexa [IOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c542
52 Pemenne ypaBHEeHMI, CBOAAIINXCS K bubmmorexa [IOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c3d0
53 [pocreiimme npoOHO-paOHATEHBIE Bubmuoreka [JOK
ypaBHEHHUS https://m.edso00.ru/7f4328c6
54 [pocreiimme npoOHO-parOHATEHBIE Bubmuoreka [OK
ypaBHEHHS https://m.edsoo.ru/7f432b6e
55 Pemenue TekCTOBBIX 3a4a4 ¢ bubmuoreka IIOK
MOMOIIIBIO KBAIPATHBIX YPaBHEHUI https://m.edsoo.ru/7f42f75¢c
56 Pertienue TeKCTOBBIX 3a71a4 C Bu6nuoreka IJOK
MIOMOIIIBIO KBAIPATHBIX YPaBHEHUI https://m.edso00.ru/7f42f8f6
57 KonTponbHas pabora o teme Bbubnuorexa LIOK
"KBaspatHbie ypaBHeHHUs" https://m.edso00.ru/7f4301f2
JIuneliHoe ypaBHEHUE C ABYMS
58 MEPEMEHHBIMU, €r0 rpaduK, MPUMEPHI
pellieHHs YPaBHEHUH B IIEIbIX YHCIIAX
JIuHeitHoe ypaBHEHUE C IBYMS
59 MEPEMEHHBIMH, €r0 rpaduK, IPUMEPHI
pelIeHNs YpaBHEHUH B LETBIX YHCITAX
JIuneliHOE ypaBHEHUE C IBYyMSI
60 MEPEMEHHBIMY, €ro rpaduK, MPUMEPbI
pellieHHs YPaBHEHUH B IISIbIX YHCIIaX
61 Penrenue cuctem IByx TUHEHHBIX

yYpaBHEHUH ¢ ABYMsl IEPEMEHHBIMU



https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

Pemienue cuctem IByX JTMHEUHBIX

62 o
ypaBHEHHUH ¢ ABYMsI IEPEMEHHBIMU
63 Pemenue cuctem ABYX JTUHEHHBIX
YpaBHEHHH C JBYMS IEPEMEHHBIMU
[Ipumeps! pemieHus cucteM
64 HEJIMHEHHBIX YPABHEHHUN C ABYMSI
MepeMEHHBIMH
ITpumepsl perieHns CucTeM
65 HEJIMHEWHBIX YPaBHEHUH C ABYMS
MepeMEeHHBIMH
I'paduueckast nHTEpHIpETALHS
66 YpaBHEHUS C IBYMsI IEPEMEHHBIMH H bubmmorexa [IOK
CHCTEM JINHEHHBIX YPaBHEHHH C https://m.edsoo.ru/7f43d6d6
JBYMSI IEPEMEHHBIMH
I'paduueckast nHTEpHIpETALHS
YPaBHEHUS C IBYMsI IEPEMEHHBIMU U Bubmuorexa [JOK
67 5 . .
CHCTEM JINHEHHBIX YPaBHEHHH C https://m.edsoo.ru/7f43d6d6
JIBYMSI IEPEMEHHBIMH
68 Pemienue TeKCTOBBIX 3a7a4 ¢
IOMOUIBIO CUCTEM YPaBHEHUI
69 Pelrenue TeKCTOBBIX 3a7a4 C
IOMOUIBIO CUCTEM YPaBHEHUI
70 Pelrenue TeKCTOBBIX 3a7a4 C
MOMOIIBIO CHCTEM yPaBHEHHUH
el YucnoBble HEPABEHCTBA U UX
CBOICTBa
72 UmncnoBbie HEPABEHCTBA U X
CBOICTBa
73 HepaBeHcTBO ¢ 0/1HOI nepeMeHHO
JIuneliHble HepaBEeHCTBA C OJJHOU Bubmuorexa LIOK
74 . .
MEPEMEHHOM U MX pelleHHe https://m.edso00.ru/7f42c692
JIunHeliHble HEpaBEeHCTBA C OJHOU Bubmuorexa LIOK
75 N .
MePEeMEHHOM U UX pelleHue https://m.edsoo.ru/7f42c840
76 JIuHeiiHbIe HEpaBEHCTBA C OJIHOU

MEepEeMEHHOMN U X pelIeHne



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840

77 CucreMbl TMHEHHBIX HEPABEHCTB C 1 bubnuoreka [{OK
OJTHO¥ TIEPEMEHHOU M MX PELICHUE https://m.edsoo.ru/7f42cb88
78 CucreMbl TMHEHHBIX HEPABEHCTB C 1 bubnunoreka [IOK
OJTHOM TIEPEMEHHOM 1 UX PEIICHHE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TMHEHHBIX HEPABEHCTB C 1
OJIHOM MepeMEHHOM U UX pellleHne
o | oo e miuors | B 10K
p o . https://m.edsoo.ru/7f42c9e4
YHCIOBOW NpsSMON
e B 10K
P o . https://m.edsoo.ru/7f42c9e4
YHMCIIOBOW NpsMOH
KonTponbHas pabora mo temam
82 " eall 1
HepagenctBa. CucteMbl ypaBHEHUN
Bu6nmoreka IJOK
83 Honsrue ymxiym ! https://m.eds00.ru/7f433c12
84 OO6macTh onpeeieHus] 1 MHOKECTBO 1 bubmmorexa [IOK
3HauCHUH QyHKIUH https://m.edso00.ru/7f433d84
85 CriocoObl 3aanust QyHKIHH 1
86 I'paduk pyHKITIN 1
CaoiicTBa QyHKIHMH, UX OTOOpaKEHHE
87 1
Ha rpaduke
UreHue U MOCTpOoCHUE TPaduKoB
88 . 1
GyHKITHIA
89 [Tpumeps! rpadukoB QyHKIHA, 1
OTPAXKAFOIIUX PEATbHBIE MPOIECCHI
w | o o e | B 10K
PATHYIO TPOTIOPH https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX Ipad)uKu
91 I'unep6omna 1
92 l'unep6omna 1
Bu6mmoreka IJOK
— 2
9 Tpadux pymxim y =x ! https://m.edso00.ru/7f4343e2
94 I'paduk pynxnmn y = x> 1 Bubmuoreka LIOK



https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2

Oyukrmn Y =X2, Y = X3,y = VX, y = |x|;

https://m.edsoo.ru/7f434572

bu6nmoreka IJOK

95 rpaduyeckoe perieHnue ypaBHEHUH U 1 Ftios:/m edso0 rU7§434d38

CUCTEM ypaBHEHUU Jim. .
=x2 = x3 =V = |x]*

e s Y i X Bubmuorexa LIOK

96 rpaduuecKoe pelieHne ypaBHEeHU 1 1 htoe:/fon edon. A/ 7i434e04
CUCTEM ypaBHEHUI Jim. .
[ToBTOpEHME OCHOBHBIX MOHATHH U BuGorexa LIOK

Y O Kpeon T Taceon: . https://m.edsoo.ru/7f4371aa
0000111eHKE 3HAHUIT dm. .
HOBTOpCHI/Ie OCHOBHBIX ITOHSATHUU U EH6HHOTeKa HOK

” o oo . https://m.edso0.ru/7f43736¢
000011IcHIEe 3HAHUI lm. .
IToBTOpEHNE OCHOBHBIX MOHATHH U BuGmorexa LOK

» VETONLOR Kypeon T 1§ Kctaceon, ! https://m.edsoo.ru/7f437510
0000111eHKE 3HAHUIT dm. .
HOBTOpCHI/Ie OCHOBHBIX ITOHSATUU U BH6HHOTeKa HOK

0 D oo ' https://m.edsoo.ru/7f4376b4
0000111eHKE 3HAHUIT JIm. .

101 WUTorosast KOHTpoOJIbHAs paGoTa 1 ]f?tl/tlggl;llorr:eel(di 5)?5/7]‘43%88
IToBTOpEHE OCHOBHBIX MOHATHI U BuGmorexa LOK

1 NeToon Ipeon T § Ktaccon, ' https://m.edsoo.ru/7f437858
0000111eHKE 3HAHHUIT AIm. .

OBIIEE KOJIMYECTBO HACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
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9 KJIACC

Ne i/l

Tema ypoka

PannonansHbIe YKciIa, HppalMOHAIbHbIC
YHCiIa, KOHEYHEBIE U OECKOHEUHEIE
JICCSITHYHBIC IPOOH

KoauuecTBO yacoB

Hara uzyyenus

Bcero

Kontpo
JbHBbIE
padoThI

ITpakTuye
CKHe
padoThI

ITman dakt

DJIeKTpOHHBIe HU(POBbIE
o0pa3oBaTeJibHbIE

pecypcsbl

MHOXECTBO JCHCTBUTCIBLHBIX YHCEIT,;
JIEUCTBUTEILHEIC YKCIIa KaK OECKOHCUHBIE
JEeCSITHIHBIC IPOOH

B3anmHO 0JJTHO3HAYHOE COOTBETCTBHUE
MEXTy MHOXKECTBOM JIeHICTBUTEIIHHBIX
YHCENT U MHOKECTBOM TOUEK
KOOPAMHATHOHN IPSIMOU

CpaBHeHHE IECHCTBUTENBHBIX YHCET,
apuQMeTHIecKue AeHCTBUS C
JIeCTBUTEIbHBIMU YUCIIAMH
[MpubnmxEénHOE 3HaYeHNE BETTMYUHEI,
TOYHOCTH MPHOJIMKEHUS

OxpyriieHue yuceln

o N o O

OxpyriieHue yucen

[Ipuknaka u oLEHKa Pe3yIbTaTOB
BBIYUCIIEHUN

L N = N

IIpuxuaka v olieHKa PE3YyIbTAaTOB
BBIYUCIIEHUN

10

JIuneliHoe ypaBHeHue. Penienue
YpaBHEHUI, CBOASIIINXCS K TMHEWHBIM

bubmunorex LIOK
https://m.edsoo.ru/7f43bf66

11

12

JIuneitnoe ypaBHeHue. Pemenue
YpaBHEHUI, CBOASIINXCS K TMHEHHBIM

KBanpatHoe ypaBHeHue. Pemenue
yYpaBHEHUH, CBOAAIIMXCA K KBaIpaTHBIM

Bu6mmoreka IJOK
https://m.edsoo.ru/7f43c542



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542

Ksanpatnoe ypaBHeHue. Pemenue

bubmuoreka LIOK

13 ypaBHEHUH, CBOASIIUXCS K KBaIPATHBIM https://m.edso0.ru/7f43c542
14 bukBagpaTHbie ypaBHEHHS bubmorexa HOK
https://m.edso00.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS bubmorexa HOK
https://m.eds00.ru/7f43c3d0
IIpuMepsl pelieHust ypaBHEHUHN TpeTbel U
16 4eTBEPTOM CTENEeHEN pa3IoKeHUEM Ha
MHOKHUTENN
IIpumeps! pelieHns ypaBHEHUHN TPEThel U
17 4eTBEPTON CTeNeHEN pa3ioKeHUEM Ha
MHOKUTEIN
18 Pemenwne nqpoOHO-paioHAIBHBIX bubmmorexa [IOK
ypaBHEHHI https://m.edsoo.ru/7f43c9b6
19 Pemenwne qpoOHO-paioHAIBHBIX bubmmorexa [IOK
ypaBHEHHI https://m.edsoo.ru/7f43c9b6
20 Pemienne TekCTOBBIX 3a1a4
anredpandIecKuM METOJOM
21 PelreHne TEKCTOBBIX 3a1a4
anredpamdIecKuM METOJOM
22 Pelrenne TeKCTOBBIX 3a1a4
anredpanvdeckuM METOJIOM
23 KonTponbHas pabota o Teme
"YpaBHEeHHs ¢ OAHON epeMEHHOMN"
YpaBHEHHE C IByMsI IEPEMEHHBIMH U €TO bubmorexa [IOK
24 P ABY p https://m.edsoo.ru/7f43d0b
rpaduk 4
YpaBHEHHUE C IByMsI IEPEMEHHBIMU U €TO bubmorexa IOK
25 p ABY p https://m.edso0.ru/7f43d0b
rpadux 4
26 Cucrema IByX JTMHEHHBIX YPaBHEHUH C
JIByMsI IEPEMEHHBIMH U €€ peleHue
27 Cucrema IByX TMHEHHBIX YPaBHEHUH C

JIBYMs IEPEMEHHBIMHU U €€ peleHue



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

Cucrema IByX TMHEHHBIX YpaBHEHUH C

28 A
JIBYMSI IEPEMEHHBIMH U €€ pelieHue
29 CucreMa IByX JIMHEWHBIX YPAaBHEHUH C
JBYMSI IEPEMEHHBIMHU U €€ pellIeHue
Pewenue cucreM 1ByX ypaBHEHHUH, OTHO
30 U3 KOTOPBIX nHHefIIIHE)/e };PH oe _ g bubmorexa LIOK
°p > 8 ApYT https://m.edsoo.ru/7f43d23a
BTOpOI1 cTeneHN
Pemenue cuctem o8 aBHEHUI1, OTHO
31 13 KOTOPBIX HHHC;HK: };P TOE _ g bubmorexa [IOK
op & APY https://m.edsoo.ru/7f43d55a
BTOpOI1 cTeneHn
Pemenue cucrem IByx ypaBHEHHUN, OJHO
32 13 KOTOPBIX JIMHEIHOE, a pyroe —
BTOPOH CTENEHU
Pewienue cucteM AByX YpaBHEHHN, OTHO
33 13 KOTOPBIX JIMHEHHOE, a IPyroe —
BTOpOM CTENEHU
34 I'paduueckast ”HTEpHIpETALHSI CUCTEMBI
YpaBHEHHH C ABYMSI IEPEMEHHBIMH
35 Pelrenne TeKCTOBBIX 3a1a4
anredpandeckuM criocodom
36 Pemienue TekCTOBBIX 3a1a4
anredpandeckuM crocooomM
37 Konrtponbhas padora no Teme "Cucremsl
ypaBHEeHUI"
38 UmcioBble HEPaBEHCTBA U X CBOMCTBA
39 UuncnoBble HEPaBEHCTBA U X CBOMCTBA bubmorexa [IOK
p https://m.edsoo.ru/7f43ad5a
JInHeliHble HEpaBEHCTBA C OJHOM Bubmoreka [JOK
40 . .
MEPEeMEHHOM U UX pelleHne https://m.edsoo.ru/7f43af08
JInHeliHble HEpaBEHCTBA ¢ OJHOM Bubmoreka [JOK
41 . .
MEPEMEHHOM U UX peleHHe https://m.edsoo.ru/7f43af08
JInHeliHbIe HEpABEHCTBA C OJHOM Bubmoreka [JOK
42 . .
MEPEMEHHOM U UX pelleHHe https://m.edsoo.ru/7f43af08
43 CucreMbl TMHENHBIX HEPABEHCTB C OJTHOM



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

MePEMEHHON U UX pelIeHue
CucTeMbl THHEHHBIX HEPABEHCTB C OTHOU

44 MEPEMEHHON U UX pelleHHe

45 CucTteMbl TMHENHBIX HEPABEHCTB C OJTHOM
MEPEMEHHON U MX pelleHHe

bubmuoreka LIOK
46 KBanpaTHbIe HepaBEHCTBA M UX PEIIEHUE https://m.edsoo.ru/7f43b09
8

47 KBanpatHble HepaBeHCTBA U UX pelLIeHHE bubmorexa [IOK

https://m.edsoo.ru/7f43b21e

48 KBanpatHpie HepaBeHCTBA U UIX PEIICHHE bubmorexa HOK

https://m.edso0o.ru/7f43b5a2

49 KBanpaTHble HepaBeHCTBA U UX pelLIeHHE

50 KBanpaTHble HepaBeHCTBA M UX PEIICHUE
I'padmyeckas nHTEpIIpETaIINS HEPABEHCTB bubmmorexa [IOK

51 Y CUCTEM HEPABEHCTB C JIBYMsI https://m.edsoo.ru/7f43b09
NepeMEeHHBIMU 8
I'paduueckast vHTEpHIpeTAIHS HEPABSHCTB

52 Y CUCTEM HEPaBEHCTB C JIByMs
nepeMEeHHBIMU

53 KoHnTpombHas paboTa 1o teme
"Hepasenctpa"

54 Keanpatnunas ¢hyaknus, e€ rpaduk u Bubmorexa [JOK
CBOMCTBa https://m.eds00.ru/7f4396¢6
KBanpatnunas ¢pynkuus, e€ rpadhuk u bubmorexa LIOK

55 9 ’ https://m.edso0.ru/7f43984
CBOWCTBa 2
Keanparnunas ¢hysaknus, e€ rpaduk u bubmorexa [IOK

56 o ’ https://m.edsoo.ru/7f4399b
CBOWCTBa .

57 [Mapabona, KoOpAWHATHI BEPIIMHEI Bubmoreka [JOK
napaboJIbl, OCh CHMMETPHHU MapadoIbl https://m.edsoo.ru/7f439eb4

58 [Mapaboina, KoOOpAWHATHI BEPIIMHEI Bubmoreka [JOK

napadoIibl, 0Cb CHMMETPUH apadoIIb

https://m.edsoo.ru/7f43a03a



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
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59 [Tapabona, KOOpAWHATHI BEPLINHEI Bubnmuorexa LIOK
napaboJIbl, OCb CAMMETPHH MapadoIbl https://m.edsoo.ru/7f43alac
60 [Tapabona, KOOpAWHATHI BEPLINHEI Bubnmuorexa LIOK
mapaboIIbl, 0Ch CHMMETPHH TapaboIIbl https://m.edsoo.ru/7f43a31le
61 [Tapabona, KOOpAWHATHI BEPLINHEI Bubnmuorexa LHOK
mapaboIIbl, 0Ch CHMMETPHUH TTapaboIIbI https://m.edsoo.ru/7f43a526
62 [Tapabosna, KOOpAXHATEI BEPLIMHEI
mapaboJIbl, 0OCh CHMMETPHH TTapadoIThl
63 I'paduku dynkiwmii: y = kX, y = kX + b,
y=k/x, y=x3, y=vx, y=[x|
64 I'paduku dysxmmit: y =kx, y =kx + b,
y=k/x, y=x3, y=vx, y=[x|
65 I'paduxn pynkuumit: y = kx, y = kx + b,
y=k/x, y=x3, y=vx, y=[x|
66 I'paduxn pynkuumit: y = kx, y = kx + b,
y=Kk/X, y=x3, y=vX, y=|X|
67 I'paduxn pynknumit: y = kx, y = kx + b,
y=kix, y=x, y=vX, y=|x|
68 I'paduku dysxmmit: y =kx, y =kx + b,
y=kix, y=x, y=vX, y=|x|
69 KonTponbHas pabora o teme Bbubnuorexa LIOK
"OyHKIUU" https://m.edsoo.ru/7f43ab84
70 [loHsiTHE YKMCIOBON MOCIEAOBATEIBHOCTH EHGH_HOTeKa LOK
https.//m.edso0.ru/7f43e6¢6
3ajlaHue 10CIIe0BaTEIbHOCTU
71 pexyppeHTHO# popmynoit u hopmyoii N- BH6H,HOTeKa LIOK
https://m.edsoo.ru/7f43ebda
ro 4JeHa
72 Apudmernueckasi 1 reOMeTpUIECKast Bubmuorexa LIOK
porpeccuu https://m.edsoo.ru/7f43ed7e
73 Apudmernueckasi 1 reOMeTpUUECcKast Bubmuorexa LIOK
pOrpeccuu https://m.edsoo.ru/7f43f3b4
dopmynibel N-TO WwieHa apuhMETHYECKOH U
74 FeOMETPUYECKOHN IPOTrPeECCUil, CYMMBI bubmorexa [IOK

NEPBLIX N YICHOB

https://m.edsoo.ru/7f43f58a
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dopmynel N-TO wieHa apuGMETHYECKON U

75 reOMETPUUECKOM MPOrPECCHI, CYMMBI brbmiorexa LIOK
p porp ¢y https://m.edso0.ru/7f43ef2c
TIePBBIX N YICHOB
dopMynsl N-ro wieHa apupMeTHIECKON U
76 reoI;/Iey MYECKOM TIPOT re)cc(:gn“d CYMMBI bubmorexa HOK
P porpeccut, ¢y https:/m.eds00.ru/7f43f0c6
MEPBBIX N YJICHOB
dopMyabl N-To YieHa apupMETUUECKON 1
77 reof\)/[ez HUYECKOU mpor Ecc(:il)/lﬁ CYMMBI bubmorexa HOK
P porp &y https://m.edsoo.ru/7f43f72e
MIEPBBIX N YJICHOB
dopMynsl N-ro wieHa apuPpMeTHUIECKON U
78 reolz/[ey WYECKON IIPOT Ecgl)m CYMMBI Eubmiorexa OK
P porp oy https://m.edsoo.ru/7f43f8a0
MEPBBIX N YJICHOB
Nzobpaxenne wieHOB apuMeTHIecKoi
79 reOMETPHUYECKOH MPOTrpeccuil TouKaMH Ha
KOOPJAHHATHOH TUIOCKOCTH
N300paxeHne 4WieHOB apu(MeTUISCKON 1
80 TeOMETPHYECKOM MTPOTPECCHIA TOUKaMHU Ha
KOOPJIMHATHOM IJIOCKOCTH
81 JIuHEeNHbIN 1 SKCIOHEHUUAIBHBIA POCT
82 C10XHBIE TIPOLIEHTHI bubmmorexa LIOK
pott https://m.edsoo.ru/7f43fe0e
83 CI10>XHBIE IPOLIEHTEI Bubmiorexa HOK
p https://m.edso0.ru/7f4401a6
84 KonTponbHas pabora o teme "Hucnossie Bubmmorexa [JOK
[OCIEN0BATEILHOCTH" https://m.edsoo.ru/7f440418
[ToBTOpenue, 0600MICHNE U
CHCTeMaTH3allus 3HaHUH. 3aITnCh,
85 CpaBHEHUE, ICHCTBUS C
JNEHCTBUTEILHLIMA YHUCIAMHA, YUCIOBAs
npsiMast
[ToBTOpenue, 0600MICHNE U
86 cucremaruzanus 3HaHui. [IporeHTs!,
OTHOIIIEHUS], IPOTIOPIIUU
87 [loBTOpenwue, o0o0IICHNE U

cucreMmaruzaius 3HaHuii. OKpyriieHue,



https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
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npuOIMKEHUE, OLIEHKa

[ToBTOpEeHME, 0600MICHNE U
CUCTeMaTu3anus 3HaHuil. Perenne

bu6nmoreka IJOK

88 https://m.edsoo.ru/7f443b1
TEKCTOBBIX 3a71a4 apU(OMETHICCKUM 5
CIIoco0oM =
[ToBTOpEeHME, 00600MICHNE U

89 cucTeMaTu3anusa 3HaHui. Pemrenue bubmuoreka LIOK
TEKCTOBBIX 3324 apu(pMETHICCKUM https://m.edsoo.ru/7f443cd4
CIIocooomM
[TorTOpeHue, 0000IICHHE U

90 cHUCTeMaTu3alus 3HaHui. Pemenne Bu6nmoreka IJOK
TEKCTOBBIX 3324 apu(pMETHICCKUM https://m.edsoo.ru/7f443fea
crocodom
[TorTOpeHue, 0000IICHHE U

91 CHCTEeMaTHU3allisl 3HAHUI. Bu6nuoreka IJOK
ITpeobpa3zoBanue anredpandecKux https://m.edsoo.ru/7f4441ca
BBIPQYKCHHUIA, JOMYCTUMbBIC 3HAUCHUS
[ToBTOpEHME, o6061ueH1/vIe u Bubmorexa LIOK

92 CMCTEMATHIAIHA SHAHIH. https://m.edso0o.ru/7f44436
[IpeoOpaszoBanue anredpanIecKux 4
BBIPXEHHA, JTOMTYCTUMbIC 3HAUCHUS -
[ToBTOpenwue, obo0IIEeHNE U

93 cUcTeMaTHu3alus 3HaHuH. bubmuoreka LIOK
[IpeobpaszoBanue anredpanaecKux https://m.edso0.ru/7f4446f2
BBIPXEHHIA, JTOMTYCTUMbIE 3HAUCHUS
[ToBTOpenwue, obo0IIeHNE U

94 cucTeMAaTH3aIysI 3HAaHUM. Bu6nmoreka IJOK
[Tpeobpa3zoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPAYKCHHI, JOMYCTUMbBIC 3HAUCHUS
[ToBTOpenue, 0600MICHNE U
cucteMaTu3anus 3HaHui. OyHKIUU: Bu6nmoreka IJOK

95 . .
MOCTPOEHUE, CBOMCTBA N3YyUYEHHBIX https://m.edso0.ru/7f444c56
dhyHKIHIA
[ToBTOpenue, 0600mEeHNE U

N bubnmnorexa [IOK
96 cUCTEeMaTh3allus 3HaHuKi., DyHKIKK:

IMOCTPOCHUC, CBOIiCTBa HN3YUYCHHBIX

https://m.edsoo.ru/7f444f44
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97

98

GhyHKIMI

[ToBTOpEeHME, 0600MICHNE U
cUCTeMaTu3alus 3HaHui. OyHKInu:
MOCTPOCHUE, CBOWCTBA N3YUCHHBIX
hyHKIIHI

[ToBTOpEeHME, 00600MICHNE U
cucTeMaru3anus 3HaHui. OyHKIuu:
MMOCTPOCHUE, CBONCTBA M3YYCHHBIX
GbyHKIIHI

bubmuoteka LIOK
https://m.edsoo.ru/7f44516a

bubmuoreka LIOK
https://m.edsoo.ru/7f4452e6

99

100

[TorTOpeHue, 0000IICHHE U
cucreMaru3anus 3HaHui. ['padudeckoe
peLIEHUE YPAaBHEHUN U UX CUCTEM

[ToBTOpenwue, obo0IeHNE U
cucTeMaru3aius 3HaHui. ['padpudeckoe
pelleHre YpaBHEHUIA U HX CUCTEM

bubmuoreka LIOK
https://m.edsoo.ru/7f44551
6

101

Htorosasi KOHTpoJIbHAs padoTa

102

O000111eHME U CUCTEMATU3ALUA 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
ITPOT'PAMME

102
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1. Aunre6pa 7 xnacc : s 001eo0pa3oB. OpraHu3aIuii
[KonsruutO. M., TkauésaM.B.,®énoposaH.E., M.W.111abynun/.- 6-¢ uza. — M.
"IIpocemenue"; 2017. — 319 c.
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"IIpoceemenue"; 2019. — 336 c.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Aunrebpa 7 knacc : s 061e00pa3oB. OpraHu3auii
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:"IIpocBemenne"; 2017. — 319 c.
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-336.c¢.
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[KonsruutO.M., TkauésaM.B.,®énoposaH.E. , M.U. 11labyrum./.- 6-¢ uzm. — M.
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MyHuunajgbHoe Ka3eHHOe 001e00pa3oBaTeibHOE YUPeKIeHHe CpeTHsAs

o0mmeoo0paszoBarTesbHas mkoJa Ne 11 r. Usgens n.Oyc

PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO
Ha 3aceganun MO 3aMECTHTEIIb TUPEKTOpAa  JUPEKTOP
o YP
Hneuneix E.B.
Makaposa I.II.
[Tporoxon Ne 1 ot «28» m 2023 1. [Ipukas Ne
asrycra 2023 r. Ot «28» aBrycra 2023 r.

OcHoBHas 00pa3oBaTe/ibHAsA MPOrpPaMMa OCHOBHOTI0 00111ero 00pa3oBaHusA
PabGouasi nporpamma y4e0HOro Kypca «AJiredopa»
u1st oOyyarommuxcst 8-9 kiaccoB

Cpok ocBoeHUsI-2 TOfIa



2023



INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECIIEYNBACT U3YUYCHUE IPYTHX TUCIUIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO [IJIst
MPOJIOJKEHUS 00pa30BaHUs U B MOBCEIHEBHOM kU3HU. Pa3BuTHe y 00y4arommumxcs
HAYYHBIX TPEJCTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsI MAaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJE W OOIECTBE, POJU MaTEMaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX JJIs aJaNnTalidyd B COBPEMEHHOM LIU(PpOBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dopMmynupoBath yTBep)KAeHU. OcBOEHUE Kypca aaredpbl 00ecneunBaeT pa3BUTHe
JOTHYECKOIO MBIIUIEHUS] OO0YYarolMXCsA: OHM HCIHOJB3YIOT JACIAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe  KOHKPETHU3AINIO0, a0CTparupoBaHue u
anajgoruto. OOyueHwe  aireOpe  MOpeANnojaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITENIbHOM  JIEATEIBHOCTH O0YyYarolMXcs, IO3TOMY CaMOCTOSITEJIbHOE
pelIeHre 3a1a4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01mero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHuH: «Yucaa v BRIYHCICHUSY, «ANreOpandeckie BBIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas Hu3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYsI C
JpYyTUMH €ro JuHusMU. B Xone wu3ydeHuss ydeOHOro Kypca oOydaromiuMmcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4yeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTEMaTU4YeCKOro 00pa30BaHUs U CIIOCOOCTBYIOIIUE OBIAJCHHUIO O0YJYarOITUMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «AJredpa» SIBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMHM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCETHEBHOM
KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



IpPEJICTaBICHUA O JAEWCTBUTEIBHOM YHCIE. 3aBEPLIEHHE OCBOEHHUS YHCIOBOM
JMHUM OTHECEHO K CpeHEMY 0011eMy 00pa30BaHUIO.

CopnepxaHue AByX areOpandeckux JMHUM — «AnreOpanuecKkue BhIpaKECHUS
U «YpaBHEHHUS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX IPEIMETOB U IPAaKTHUKO-OPUEHTUPOBAaHHBIX 3amady. Ha ypoBHe
OCHOBHOI0 001ero o0pa3oBaHusl y4YyeOHBIM MaTepuan TIPYHNIUPYETCS BOKPYT
palroHaNbHBIX BBIpAXKEHUIN. AJredpa AeMOHCTPUPYET 3HAUCHHE MAaTEeMaTUKH Kak
A3bIKa TSI TIOCTPOEHHUS MaTeMaTUYECKUX MOJeNed, OMUCAaHUS TMPOIECCOB U
SBIIEHUN peanbHOro Mupa. B 3amaunm oOyueHuss anreOpe BXOISIT TaKxke
JalbHENIIee pa3BUTUE ANTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YACTHOCTH, JJIsi OCBOGHHMS Kypca HH(GOPMAaTUKU, M OBJIAJICHUE HaBbIKaMU
JeAYKTUBHBIX paccyxaecauii. [IpeoOpa3oBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K MaTEMaTUIECKOMY TBOPUYECTBY.

Conepxanue QyHKIMOHANBHO-Tpa(UIECKON JIMHUU HALIEJIEHO Ha MOJyuYeHUe
oOyJaroluMuUCs 3HaHUM O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTUYecKOW MOJeiH
JUIsL OTIMCAHUS M UCCIIEJOBAaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B PUPOJIE
u obmiectBe. M3yueHue martepuaia CHOCOOCTBYET Pa3BUTHIO Yy OOyYarOIIUXCS
YMEHHsI UCTIOJIh30BaTh PAa3IMYHBIC BHIPA3UTEIbHBIC CPEICTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIaa B (opmupoBaHHE
IpEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUN IUBUIM3ALMH U KYJIbTYpBHI.

CornacHo yueOHOMY IMIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anre0pa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3felibl COICpPKAHUS:
«Yncna W BBIYUCICHUA», «ANredpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIMM.

Ha uzydenne yueOHoro kypca «Anredpa» orBoautcs B 8 kiacce — 102 yaca
(3 gaca B Hemenmo), B 9 kimacce — 99 wacos (3 yaca B HEJIEIHO).

Coaep:xxanue 00yueHust
8 kiacc

[TonoxuTenbHble W OTpULIATEIBHBIE 4Hncia. UMCIOBBIE HEPABEHCTBA, HX
corictBa. CJOXKEHHME M YMHOXEHHE HepaBeHCTB. (CTporue H HECTpOrue
HepaBeHCTBAa. HepaBeHCTBa ¢ OJHMM HEU3BECTHBIM. CHCTEMBI HEPABEHCTB C
OJIHUM HEU3BECTHBIM. UNCIIOBBIE TPOMEKYTKHU.

[Tpubnuxennpie 3HayeHus: BenuuuH. [lorpemHocts npubamxenus. OueHka
norpemwHocT. OkpyrieHne uncen. OTHOCUTENbHAsA NorpemHocThb. [Ipocreiimme
BBIYMCIICHUST Ha KanbKynarope. CTaHmapTHBIM BUJ uucia. Bbruucienus Ha
KaJIbKYJIATOpE CTENEHU YHciia U 4ucia, oOpaTHoro nanHomy. IlocnenoBarenbHoe
BBIIIOJIHEHUE HECKOJIBKUX ONEepalrii Ha KalbKyJSITOpe. BoIYMCIEHNS HA KAJIbKYJIs-
TOPE C UCIOJIB30BAHUEM STYEEK MaMSATH.



[TonstTe apu@MeTHUECKOTO KBAaJgPAaTHOTO KOpHS. JeHCTBUTENbHbBIE YHUCIA.
KBazpaTHblil KOpEHb U3 CTENIEHH, IPOU3BENEHUS U IPOOH.

[ToHsiTHE MPPALIMOHATIBHOTO YMCIIA, HAXOXKIACHUE MPUOIMKEHHBIX 3HAUEHUN
KBaJPaTHBIX KOPHEW C MOMOLIBIO KalbKyJsiTOpa. ['eomMeTpruyeckas MHTepIpeTanus
JEHUCTBUTEIIBHOTO YHCIIA.

BHeceHre 4uCciIoBOro MHOKHUTENS 0] 3HAK KOPHS M BBIHECEHUE €T0 U3-TI0J
3HaKa KopHs. OCBOOOKIEHUE OT UPPALIMOHAIBHOCTH B 3HAMEHATeNe 1poou.

KBagpatHoe ypaBHeHME M ero KOpHU. HemomnHble KBagpaTHbIE ypaBHEHUS.
Merton BblAcIEHMS DOJHOTO KBajapara. PemieHue KBaapaTHBIX ypaBHEHHM.
Pa3noxenue kBaApaTHOroO TPEXUIEHA HA MHOKMUTENIH. Y PaBHEHUS, CBOISAIIMECS K
KBaJIpaTHbIM. PemieHne 3agad ¢ MOMOIIBIO KBAJAPATHBIX ypaBHEHW. PemeHwne
IIPOCTEMIINX CHUCTEM, COJEPIKAIIMX YPAaBHEHHWE BTOPOM CTENEHH. YpPaBHEHUE
OKPY’KHOCTH.

3HaKOMCTBO ¢ TeopeMoil Buera Oyner mnosie3HO MpH J0Ka3aTeNIbCTBE
TEOPEMBI O PA3JIOKEHUH KBAIPATHOIO TPEXWICHA HA MHOXKUTEIIH.

Koopaunatel cepeauHsl oTpe3ka, (opMylia pacCTOSHUS MEXIY JBYMs
TOYKAaMHM IUIOCKOCTH, YPAaBHEHUE OKPYKHOCTH.

Onpenenenne KpaapaTudHoii (yHkiuu. PyHKUMM Yy = X2, y=ax?, y =
ax? + bx + c. [TocTpoenue rpaduka KBagpaTHIHON (PYHKIUH, CBOMCTBA (DyHKIIMIA
y=x%,y=ax’, y=x2+px+(,y=ax’+bx+c.

KBagpaTHoe HEpaBeHCTBO M €ro pemeHue. PemeHne KBaapaTHOTO
HEpaBEHCTBA C MOMOILBIO rpadrKa KBapaTUYHON (DYHKIIUH.

AHanuTu4eckuid crnoco0 pelleHus KBAApPAaTHBIX HEPABEHCTB, C MOMOILBIO
rpaduka HaXOXKIEHUS KBaJAPATUUHOU (PYHKIIMH, METOIMHTEPBAJIOB.

9 kiacce

Omnpenenenre CTETIEHHU C TEJIbIM OTPHUIIATEIbHBIM U PAllMOHATLHBIM MTOKA3aTelIeM;
HYJIEBBIM TTOKa3aTeNieM, ONPEIeICHUE U CBOMCTBA apru(PMETHUECKOTO KOPHS N-ii
CTETICHH.

@OyHKIUs, 00JaCTh ONPECICHHS U 00J1aCTh U3MEHEHUS, HyJIU (DYHKIINH,
BO3pacTarolas u yosiBaromiasi pyHKIIHs, YETHbIE U HEUETHbIE (PYHKIIMH, UX
CUMMETPUYHOCTb, MOHATHE PYHKIUU Y=K/X, 00paTHO MpOHOPIHOHATbLHAS
3aBHCHMOCTb, CBOMCTBA CTETIEHHON (PYHKIIMH, UpPALIMOHATILHOE YpaBHEHHUE.
ApudmeTrnueckast 1 reoMeTpUUIecKas Mporpeccuu, popmyia N-ro dieHa
nporpeccuu, popmysa cyMMBbl N-4JIEHOB IPOTPECCUHU.

[TepeGop BO3MOXKHBIX BapHAaHTOB, KOMOMHATOPHOE MPABUIIO0 YMHOXKEHHUS,
NIEPEeCTaHOBKH, YHCIIO BCEBO3ZMOKHBIX MMEPECTAHOBOK, Pa3MEIICHUS, COUYCTAHMUS.
Tabmuie! pacrpeaeneHus, MOJIUTOHBI YaCcTOT, TeHEpaIbHAs COBOKYITHOCT,
BBIOOpKA, IIEHTpaIbHBIC TEHACHIINH, MEPHI pa3dpoca.

MHuoxxecTBa 1 KOMOMHATOPUKA. MHOXKECTBO. DJIEMEHT MHOXECTBA,
noAMHOkeCTBO. O0BeIMHEHHE U TIepeceYeHUue MHOXKECTB. J(uarpamMmmsl Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJIbTATBl OCBOCHHS MpOrpaMMbl y4yeOHOTO Kypca
«Anrebdpa» XapaKkTepU3yIOTCS:

1) naTrpuoTHUYecKOe BOCIMTAHME:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY H HACTOSAMIEMY POCCUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCHUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHUM B IPYIUX HayKax U MPUKIAAHBIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U peau3alii ero
npaB, TMPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (HYHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYK/IEHUIO 3TUUECKUX MPOOJIEM, CBA3AHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM BaXHOCTH
MOPAJILHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HANpaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTUYECKOIrO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIMHOM NpodeccruoHaIbHOM
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHHUEM MHAMBUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEI];

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aj7ad, pPEUIeHUH, pacCyX JACHUM, YMEHUIO BUIECTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YENOBEKA, MPUPOJIbI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
JEATEIbHOCTH, 3TANoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LMBHINA3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTUYECKOW KYJIbTYpOH Kak CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEOBATEIbCKON
NEATEIbHOCTH;



6) ¢usmueckoe BocnuTanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TMPHUMEHSITh MATEMAaTHUYECKUE 3HAHWUS B HMHTEpecax CBOEro
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IIpaBa JPyroro 4ejaoBeka;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIel cpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OLCHKH WX BO3MOXHBIX MOCJEICTBUM JJI1 OKPYXKAIOWIEH CpPeIbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
bopMyIMpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTAX U SABJICHUIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PCIICHHUS W JEHUCTBUSA, (OPMYJIMPOBATH M OIEHUBATh PHUCKH U

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble JJornueckue aAelcTBUA:

e BBIIBILITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE PU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLICHUM MEXIy MOHATHAMH, (POPMYIHPOBATH
OMpENeNeHUs] TMOHSATUM, YCTAaHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3A;

e BOCIPUHUMATH, (POPMYIUPOBATH U  MPeoOpa3oOBBIBATh  CYXKICHUS:
yTBEpAUTENbHbIE W OTpULIATEIbHbIC, €IUHUYHBIE, YacTHbIE M 0OOIIue,
YCIIOBHBIE;



BBISIBJIAITH ~ MAaTEMaTHMYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOACHUSX W YTBEPKICHUSX,
npemjiaraTh ~ KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEpPHOCTEM |
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
paz0OupaTh 10Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPXKICHUN (TIpSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JOKAa3aTelIbCTBA
MaTeMaTH4ecKnx (aKkTOB, BBICTPAWBATh APTYMEHTAIWIO, IPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh Croco0 perieHus yuyeOHoW 3amauu (CpaBHUBATH HECKOJIBKO
BApUMAHTOB pelIeHUs, BBIOUpATh Hauboiee MOAXOAAINIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

HCIIOJIB30BaTh BOIPOCHI KaK HCCIIEI0BATEIbCKUNA MHCTPYMEHT ITO3HAHUS,
dbopMyIHpOBaTh BOIMPOCH], (HHUKCUPYIOIIUE IPOTHBOPEUHE, IIpodJeMy,
CaMOCTOSITeJIbHO yCTaHABIIMBaTh HCKOMOE M JaHHOE, (OpMHUPOBATH
TUTIOTE3y, apTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHy HECJIOKHBIN
DKCTIICPUMEHT,  HEOOJIbIIOE  MCCJIACAOBAaHWE IO  YCTAHOBJICHHIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAKXKE BBIABUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HU30BITOUHOCTH HMH(OpPMAlMM, JAHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a4a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh W HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABICHUS,

BbIOMpaTh (opMy TMpeACTaBiIeHUS HHPOpMALMM M WILIIOCTPUPOBATH
perraemMbie 3aJa4yd  CXEMaMH, JuarpaMMaMH, WHOW TpapuKkod ©u UX
KOMOMHAIUSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(MOPMAIMU MO KPUTEPHUSIM, MPEATIOKEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



BOCIIpUHUMATh H  (OPMYJIMPOBATh CYXKICHHSI B COOTBETCTBUU C
YCIOBUSIMHU M IETSIMU OOIICHHUS, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly peleHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0JI¢ 0OCYKJIEHHS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY O0CYK/1aeMOW TEMBI,
po0JIeMBbI, perraeMoi 3a/1auu, BHICKAa3bIBaTh HJICH, HAIlCICHHBIC HA MIOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHaiora, OOHApPY)KWBAaTh Pa3IMunie W CXOJCTBO ITO3HIIHH, B
KOPpEeKTHOU opMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTABIATh  PE3yJbTaThl  PEIICHHWS  3a]add,  JKCIEPUMEHTA,
UCCJICIOBAHUS,  TPOEKTa,  CaMOCTOATEIBHO  BBIOMpaTh  (dopmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 NPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPHUH;
MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHIUBUIyAIbHOH paOOThl TPH PEHICHUH YYEOHBIX MaTEMaTHICCKUX
3a/1ay;

MPUHUMATH 1EJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBAPUBATHCH,
00CyXaTh TIPOLIECC U Pe3ybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNMNOBBIX (opmax paboTsl (oOCyXaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI M JIpyTW€), BBIMOJHATH CBOKO YacTh
paboTHI U KOOPJIMHUPOBATH CBOM JCHCTBUS C APYTMMHU WICHAMHA KOMaH]IbI,
OIICHMBATh KAa4YeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIAThH IJIaH, AITOPUTM PEIIECHUS 3aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHHs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUaAHTHI pEIIEHUN C Y4ETOM HOBOW WH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIAJE€Th CIOCO0aAMU  CaMONPOBEPKH, CAMOKOHTPOJIA IMpolecca H
pe3ysibTaTa pelieHus MaTeEMaTHYECKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B JIESITEIbHOCTh HAa OCHOBE HOBBIX
00CTOATENIHCTB, HAWIEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIbHOCTH MOCTABICHHOW LIEIIH
U YCIIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHKECHUS WJIM HEIOCTUKEHUSI LIEIIU,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIbTATBI

K xoniy oOyuenus B 8 kiacce oOydarOmIMiiCS TOJYYHT CIEAYIOIIHNE
MPEAMETHBIE PE3YIIBTATHI:

Yuciia ¥ BIYMCICHUS

Hcnonp30BaTh HadajabHBIE IIPEACTABICHHUS O MHOKECTBE IEHCTBUTEIBHBIX
YUCeJN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCIICHUH, N300paxaTh ACHCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[TpumensaTh moOHATHE apU(METHUYECKOTO KBaIPAaTHOTO KOPHs, HaXOAWUTh
KBaJPaTHbIE KOPHH, UCIOJIb3Ysl NMPU HEOOXOAMMOCTH KaJIbKYJIATOP, BBIIOIHITH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALIUX KBAJpaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.

Hcnonp30BaTh 3amucu OOJBIIMX W MaJbIX YHCEN C MOMOIIBIO JECATHUHBIX
npoOeit u creneneit yucia 10.

AJuiredOpanyecKue BbIPpaKEeHUA

[IpuMEeHATh TMOHATHE CTENEHW C [EJIbIM II0Ka3aTelIeM, BBIIIOJIHAITH
peoOpa3oBaHus BIPAXKEHUI, COEPIKAIUX CTENEHH C LEIbIM OKa3aTEJIEM.

BhITIOHATE TOXIECTBEHHBIE MPE0oOpa30BaHUs PAIMOHATIBHBIX BBIPAKEHUN
Ha OCHOBE NMPaBUJI ACHCTBUI HaJ MHOTOYJIEHAMH U alNreOpandyecKuMu ApoOsIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[TpumensTh mpeodpa3oBaHus BRIPAKECHUM JIs pEIICHUST PA3INYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Peware nMHENHBIE, KBaJpaTHBIE YPaBHEHUS W PAlMOHAJIbHBIE YpaBHEHUS,
CBOISIIMECS K HUM, CHCTEMBI IByX YPABHEHHUU C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHCJI€ C IPUMEHEHUEM IrpapuuecKuX MpeACTaBlIeHUl (yCTaHaBIMBaTh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEILICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[lepexoauTth OT crnoBecHOW (GOPMYITHPOBKH 3amadul K €€ anre0pandeckoit
MOJEIN C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHUCTEMBl YpPaBHEHWH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M IOJIyYEHHBIN PE3yJIbTarT.

[IpyMeHATh CBOKCTBA YHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pemaTh JUHEMHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM W UX CHUCTEMBI, JaBaTh
rpaUyecKky0 HWUTIOCTPALMI0 MHOXECTBA pPEIICHUH HEpaBeHCTBAa, CHUCTEMBI
HEPABEHCTB.

DyHKIMHA

[ToHumMaTh ¥ KCHONB30BaTh (DYHKIIMOHAIBHBIE TOHSTHS U SI3bIK (TEPMHUHBI,
CUMBOJIMYECKHE O00O03HAUYEHMsI), ONPEAENITh 3HaUYeHHEe (YHKUUHU O 3HAYEHUIO
apryMeHTa, ONpeessITh CBOMCTBA QYHKIUH 10 €€ TpaduKy.



CtpouTts rpaduKu AIeMEHTApHBIX PYHKINUN BUJA:

y = kix, y = x2, y = X3,y = |x|, y = VX, OIHCBIBAaTh CBOWCTBA YHCIOBON
dbyukiuu 1o e€ rpaduxy.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJIYYUT CIIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYMCICHUA

CpaBHUBATH U YNIOPSAAOUYUBATH PALIMOHAIIBHBIE U HPPALMOHAIIbHBIC YUCJIA.

BoInonHATh  apupMeTHYeCKUe JEeUCTBUS € palMOHAIBHBIMU YHCIIAMH,
codeTass YCTHbIE M MHUCHBMEHHBIE TMPUEMBI, BBINOJHITH BBIUMCICHUS C
UppalMoHaIbHBIMU YUCIaMHU.

HaxoauTe 3HaueHUsi CTENEHEH C LEJIbIMA [OKa3aTelsIMU U KOpPHEM,
BBIYUCIISITh 3HAUEHUS YUCIIOBBIX BBIPAKECHHUIA.

OKpyrJisiTh  TEUCTBUTEIBHBIC YHWCJA, BBIMOJHATh MPUKUAKY pe3yJbTara
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHNs U HEPABEHCTBA

Pemlath JMHEHBIE W KBaJpAaTHBIC YPAaBHEHWS, YPaBHEHUSA, CBOJISIIHMECS K
HUM, TIPOCTENIIINE APOOHO-pAIIMOHANIBHBIEC YPABHEHHS.

Pemate cuctemsl NByX JIMHEWHBIX YPAaBHEHUW C JABYMS INEPEMEHHBIMU H
CUCTEMBbI IBYX YPaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISETCS JTUHCUHBIM.

Pemarp TekcTOBBIE 3alauM  aireOpauvyeckuM CIOcOOOM ¢ MOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUM C IBYMSI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPaBHCHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUyuecKuX Npe/ICTaBIeHUI (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WM CUCTEMa YpPAaBHEHUM pELICHUs, €CJIM HUMEET, TO CKOJbKO, U
npoyee).

Pemate nuHelHbIE HEpPaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, H300pa)kaTh
pElIeHre HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alUCBHIBATh PEIICHHUE C MOMOIIbIO
CUMBOJIOB.

Pemate cucTeMbl JMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CHUCTEMbI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3aIUChIBATh PEIICHNE C TOMOILIBIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MTPU PEILIEHUN Pa3IUYHbIX 33a4.

DOyHKIUU

Pacno3naBaTh (QyHKIMM U3y4eHHBIX BHIO0B. lloka3piBaTh cxemMaTHUECKU
pacIoyioKeHUue Ha KOOPJMHATHOW TUIOCKOCTH rpadukoB (GyHKImil Buga: y = KX, y
=kx+b y=kix, y=ax2 + bx + ¢, y=x3,y=1X Yy = |x|, B 3aBHCHMOCTH OT
3HaYE€HUN KOA(DPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U M300paXaTh CXEMaTHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAPATUUHBIX PYHKIUHI MO UX Tpadukam.



Pacno3naBaTth kBagpaTuuHy0 QyHKIUIO 1O (HopMyIe, MPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPeccum

Pacno3snaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOTPECCHU IpU
Pa3HbIX COCO0AX 3aaHMsl.

BbINONHATE  BBIUMCIEHUS C UCHOJB30BaHUEM (opMyia N-ro 4ieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTHY TOYKAMHU Ha KOOPIAWHATHOU
IJIOCKOCTH.

Pemare 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEAIbHOM >KU3HU (C UCIOIb30BAHUEM KaJbKYyJIATOPa, HU(PPOBBIX
TEXHOJIOTHUHA).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Ne | Haumeno | KoanuecTBo OcHOBHOe coep:KaHne OcHoBHbIE BU/IBI IeSITeTbHOCTH 00y4aI0IIUXCS JJIeKTPOHHBbIE
BaHHUeE 4acoB (undposbie)
n/ | pa3aejioB o0pa3oBaTe/IbHbIE
I U TeM Bcero Koanue pecypcbl
CTBO
K/p

1 [ToBTOpeH 7 1 [ToBTOpeHue u 06o0IIeHe 3HaHuil, | [loBTOpUTROCHOBHBIC TpaBuiia U Gopmyiisl 3a Kype | https://math7-
HeKypca YMEHHH M HaBBIKOB 3a Kypc | 7 Kiacca, YHOpPOLIATh BBIPAKEHUs, MCHONB3ys | Vpr.sdamgia.ru/
anreopsl anreOpswI 7 Kiacca YMHOXCHHE OJTHOUJICHA Ha MHOTOYJICH,

7 xiacca MHOTOYJICHA Ha MHOTOWICH, bopmyITBI
COKpaIIeHHOTO YMHOKEHHS; pacKiIaabIBaTh
MHOTOYICH Ha MHOXKHUTEJH; PEIIaTh yPaBHCHUS W
3a1a4n

2 Hepagsenc 20 1 IMTonoxuTeNnbHbIE W OTpPHIIATETbHBIE | DOPMYJIHPOBATH cBOiicTBA grciaoBeIx | https://resh.edu.ru/subject/

TBa yucna. YnciioBble HEpaBEeHCTBA, HX | HEPABEHCTB, WILTIOCTPHPOBATH ux Ha | lesson/1983/main/
cBoiicTBa. CloXeHHE U YMHOKEHUE | KOOPIUHATHOU MPSIMOIA, nmokaszeiBath | https://resh.edu.ru/subject/
HepaBeHCTB. CTporue W HECTpOrHe | alreOpanvecKu. [pumensaTs cBoiicTBa | lesson/1984/main/
HEepaBEHCTBA. HepaBenctBa ¢ | HepaBeHCTB B Xoje pemneHus 3amad. Pemrats | https://resh.edu.ru/subject/
OMHUM Heu3BeCTHbIM. CHCTEMBbI | IMHEHHbIE HEPABCHCTBA C OJHOW mepemeHHoi, | lesson/1987/main/
HEPABEHCTB C OJHUM HEM3BECTHBIM. | H300paXkaTh pEIIeHHe HEPaBEHCTBA HA YHCIIOBOM
TeopeMbl 0 NOWIEHHOM CIIOKEHUU | IPSIMOW. PemiaTh cUCTEMBI JIMHEHHBIX HEPABEHCTB,
u YMHOKEHHH HEPABEHCTB. | H300pakaTh pEIICHHE CHCTEMbl HEPABEHCTB Ha
PemieHne [BOWMHBIX HEPABEHCTB. | YHCIOBOM NPSAMOI
YucIi10BbIE NPOMEXKYTKH.

3 [Tpubmmx 7 [Mpubmmwkennple  3HaveHus | Haxomurts, aHAJIM3UPOBATH, comnocrasiaTh | https://resh.edu.ru/subject/
CHHBIC BEJINYVH. ITorpemHocTh | YHCIOBBIC XapaKTePUCTUKU o0bekToB | lesson/1985/main/
BBIYHCIICH PUOTHKEHUS. OrieHKa | OKPY)KaIOIIEro MHpa.
ust norpentHoctd. Okpyrienue uucen. | Mcnonb30BaTh 3alKCh YUCENT B CTAaHIAPTHOM BHJIC

OTHOCHTENbHAs MOTPEINHOCTb. | IS BBIPKCHUS pasmepoB 00BEKTOB,
[Ipocreiilive  BBIYUCIEHUA  HA | JJIUTEJIBHOCTH MPOLECCOB B OKPYKAIOIIEM MHUPE.
Kajgpkysarope. CrammaptHeiii Buja | CpaBHHBATh 4KCIa W BEJIWYWHBI, 3alTMCAHHBIE C
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qucia. Brruncnenue Ha
KaJIBKYJIATOPE CTCIICHU MW YHKCJIA,

obpaTHOTO JTAHHOMY.
IlocnenoBarenbHOE  BBINIOJHEHHE
HECKOJIBKHUX onepanui Ha
KaJIbKyIISATOPE.

HCHOoab30BaHueM cTeneHu 10.

Hcmons3oBaTe pasHbIe hopmBI 3aITUCH
MPUOMDKEHHBIX 3HAYCHHUU; JelaTh BBEIBOABI O
TOYHOCTH PUOIDKEHUS §(0) 3aMucH

MIPUOIKEHHOTO 3HAYCHHUS.

BBINOMHATE BEIYUCIIEHUS C PEaIbHBIMU JaHHBIMHU.
BpINONMHATE NPUKHUIKY HU OLEHKY pEe3yJIbTaToB
BBIYMCJICHUH

Kganpatu
bI€ KOPHH

13

KBagpaTHblii KOpeHb M3 YHCIA.
[ToasTne 00  WpparMoHATLHOM
yncie.JlecsTHUHbE TPUOTIKEHHS
WPPaIMOHATBHBIX YHCEI.

JleficTBUTEIIbHBIC qHcIa.
CpaBHeHue JIEACTBUTEIHHBIX
yrcen. YpaBHEHHE BHIa X2 = a.
CsaoiicTBa apuQpMeTHIECKIX
KBaJpaTHBIX KOpHEN.
[IpeoOpazoBanue YHCIIOBBIX
BBIPAKECHUH, coepKallux

KBaJApaTHbIC KOpHU

@®opMyJIHpoBaTL  OMpelejieHHe  KBaapaTHOTO
KOpHSI M3 YHuCla, apu(hMETHIEeCKOTO KBaJpaTHOTO
KOpPHSL.

IIpuMeHsATL Onepanuio W3BJICYEHHS KBAIpPaTHOTO
KOpHSl U3 YHCJIA, HCNOJB3YSl NPH HEOOXOAMMOCTH
KAJbKYJIATOP.

OueHuBaTH KBaJpaTHblE KOPHU LEJIBIMH YUCIAMHU
U IECSITUIHBIMU APOOSIMH.

CpaBHUBATh M YHOPAI0YHUBATH PAllMOHAIBHBIE U
MppaloHalbHble YHCia, 3alHCaHHbIE C TTOMOIIBIO
KBaJpaTHbIX KopHeil. MccenoBaTh ypaBHEHHE X2
= @, HaXOIUTb TOYHBIE M NPUOIIKEHHBIE KOPHH
npu a > 0.

HccnenoBaty CBOMCTBA KBaJpaTHBIX KOPHEW,
MIPOBOJAS YHCIIOBBIE 9KCIEPUMEHTBI c
WCIIOJIb30BAaHUEM KaJIBKYJISITOpPa (KOMIIBIOTEPA).
Joka3pIBaTh cBOiicTBa apuMETHIECKUX
KBaJ[paTHbIX  KOpHEH; MNPHMEHATh HX Ui
npeoOpa3oBaHUs BbIpaXCHUH. BBINOTHATH
npeo0pa3oBaHusl  BBIPAXEHHUH,  COAepXKallux
KBaJlpaTHble KOpPHHU. BrIpakxaTe NnepeMEeHHBIE W3
reoMeTpuyeckux 1 (usndeckux  Qopmyi.
BbI4ucasATh 3HAYEHUS] BBIPAXKEHUM, COAEpMKAIIMX

KBaJpaTHbIE KOpHH, HCITOJIBb3YsI pu
HEOOXOIUMOCTH KalbKyJsiTop. HMcmoab3oBarh B
xoze pelieHns 3a1a4 3JI€MEHTAapHbIE

MMpeaACTaBJICHUA, CBA3aHHBLIC C HpI/I6HI/I)KéHHI)IMI/I
3HA4YCHUAMM BCIMYHMH.

https://resh.edu.ru/subject/
lesson/1551/start/
https://resh.edu.ru/subject/
lesson/2916/main/
https://resh.edu.ru/subject/
lesson/2915/start/
https://resh.edu.ru/subject/
lesson/2913/main/
https://resh.edu.ru/subject/
lesson/1975/main/

bubmoreka IIOK
https://m.edsoo.ru/7f417af
8
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3HAKOMHUTHCH C HCTOpI/Ieﬁ Pa3BUTUA MATCMATUKN

Ksamparu 23 KsanparHoe ypaBuenue. Hemonnoe | Pacno3HaBaTh KBapaTHbIC YpaBHEHHS. https://resh.edu.ru/subject/
BIE KBajipatHoe ypaBHeHnue. Popmysa | 3amuchiBaTh (opMyay KopHeir kBampatHoro | lesson/1557/main/
ypaBHEHU KOpHEH KBaJpaTHOTO YpaBHCHUS. | ypaBHCHUsS; pellaTh KBajgpaTHble ypaBHeHusi — | https://resh.edu.ru/subject/
o Teopema Buera. Pemenne | monueie w Hemonueie. IlpoBoguTh mpocteiimme | lesson/1991/main/https://r
ypaBHEHHH, CBOJISIIHXCS K | MCCJIeIOBAHUS KBAIPATHBIX YPAaBHECHHIA. esh.edu.ru/subject/lesson/
KBaJPaTHBIM. [pocreiimme | Pemars ypaBHeHHsl, CBOAsIIMECS K KBaJpaTHbIM, | 7249/main/303715/
JPOOHO-pAIlMOHANILHEIC YPAaBHEHUA. | ¢ TIOMOIIBIO  mpeoOpasoBanmii ¥ 3ameHoi | https://resh.edu.ru/subject/
Pemrenne TEKCTOBBIX 3afad C | IEPEMEHHOMA. lesson/1973/start/
MOMOIIIBIO KBaApaTHBIX ypaBHeHuii | HabmogaT, W aHajam3mpoBaTh CBs3b Mexnay | hitps://resh.edu.ru/subject/
KOpHSMH ©  kod(duimeHramu  KBajapatHoro | lesson/1976/main/
ypaBHeHus. DopmyJaupoBaTh TeopeMy Buera, a | https://resh.edu.ru/subject/
TaKke OOpaTHYI0 -TeopeMmy, MNpUMEHsATh 9TH | lesson/3137/main/
TEOPEMBI JUIsl PEIICHUS 3a/1a4. https://resh.edu.ru/subject/
Pemars TekcToBBIe 3agaum anrcOpamdeckuMm | lesson/1552/main/
CrocoooM: MEPEXONTh oT croBecHoit | https://resh.edu.ru/subject/
(hopMyIHPOBKH yCIOBHS 3a7a4uu K anreopandeckoit | lesson/1978/main/https://r
MOJIeTIM MYTEM COCTaBJIeHHs ypaBHeHus; pemath | esh.edu.ru/subject/lesson/
COCTaBJIEHHOE  ypaBHeHHE; HHTeprnperupoBath | 2000/main/
pe3yJibTar. https://resh.edu.ru/subject/
3HAKOMHUTBHCSI C UCTOPUEN pa3BUTHUS ANTeOpbI lesson/2002/main/
butmmoreka [IOK
https://m.edsoo.ru/7f417af
8
KBaapatu 12 Onpenencuue KBaJpaTUUHO# | Berumciate  3HaueHust  QyHKumMA, 3amaHHbix | https://resh.edu.ru/subject/
4Has Gynxmun. Oynkuus y = x2 y = ax | Gopmynamu y = x%, y = ax?, y = ax® + bx + ¢ (upu | lesson/2908/main/
GyHKIMS 2.y = ax % + bx+C u ux cBONMCTBA. | HEOOXOMMMOCTH  MCIONB30BAaTh  KalbKynsTop); | https://resh.edu.ru/subject/

IToctpoenue
KBaJpaTHYHON (QYHKIIHH.

rpaduka

COCTaBJISATh TAONUIIBI 3HaYeHUH (yHKUIui. CTpOUTH
no TtoukaM rpaduku ¢yHKumi. OnuceiBaTH
CBOWCTBA (YHKIMM Ha OCHOBE €€ TpaduyecKoro
npezncrasieHus.  MHTepnperupoBaTh  rpaduKu
peasIbHBIX 3aBUCHMOCTEHN. HcnonrszoBaTth
(YHKUMOHAIBHYIO CHUMBOJIMKY [UIS 3allICH Pa3HO
00pa3HbIX (AKTOB, CBSA3AHHBIX C KBaJpaTHYHON
¢yHKUMe#, odoramasi ONbIT BBINOJIHEHHUS 3HAKOBO-

lesson/1993/main/
https://resh.edu.ru/subject/
lesson/2231/main/
https://resh.edu.ru/subject/
lesson/1994/main/
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CUMBOJMYECKUX nekcTBui. CTpOUTh pedeBbIe
KOHCTPYKITUH C MCIIONb30BaHNEM (PyHKIIMOHAITbHOM
TEPMHHOJIOTUH. [ToxazeiBath CXEMaTHYECKH
MOJIOKEHHE  HAa  KOOPAMHATHOW  TMJIOCKOCTH
rpadgukoB QyHKIMI BHAA y = X2, y = ax%, y = ax’ +
c, y = ax? + bX + ¢ B 3aBHCHMOCTH OT 3HaucHMIA
k03¢ ¢unueHToB a, b, ¢, BXomgmux B (HOPMYJIBI.
Crpoutrs rpaduk  KBaApaTW4HOW  (YHKUUY;
OTHCHIBaTh CBOHMCTBa (yHKIMH (BO3pacTaHHe,
yObIBaHUE, HAMOOJIbIIICe, HAUMCHBIIICC 3HAYCHUS).
Crpoutb rpaduk KBaJpaTUYHOW (QYHKIUH C
MIPUMEHEHUEM JIBIDKEHUH TPaHKOB, PaCTHKEHUH H
CXaTul

KBanparu 11 KBampartHoe HepaBeHcTBO 1 ero | [IpuMmeHsaTh CBOWCTBA HepaBeHCTB B  xoje | https://resh.edu.ru/subject/
plE pemierre. PerleHne KBaApaTHOTO | peIleHMsT 3aaad. PacmosHaBath  KBaaparHsie | lesson/3118/main/
HEpaBEeHC HEpaBEHCTBA C MOMOIIIBIO rpaduKa | HepaBeHCTBA. Pemath KBaapaTHble HepaBeHCTBa, | https://resh.edu.ru/subject/
TBa KBaApaTHYHONH (yHKIMH. MeTox | HCIOIb3ys rpapuUecKue npeacrasienus. | lesson/1996/main/
HHTEPBAJIOB. [IpMeHATh METOJ HMHTEPBAJIOB TPHU PEHICHUU

KBAJIPATHBIX HEPABEHCTB U MPOCTEUIINX IPOOHO-

pAILOHANIBHBIX ~ HEPAaBEHCTB,  CBOJSAIIUXCS K

KkBagpatHeiM.  McciemoBare  KBaJpaTHYHYIO

¢GyHKIMIO Y = ax? + bx + C B 3aBHCHMOCTH OT

3HaueHUH Ko3(purmeHTos a, b u ¢
[ToBTOpEeH 9 [ToBTOpEHNE OCHOBHBIX HOHATHH U | BoIOMpaTh, NPUMEHNTH, OLEHMBATHL cmocodbI | hitps://math8-
ue Kypca METOIOB KYpCOB 7 W 8 KIAcCOB, | CpaBHEHHsI YKCeEl, BBIYMCICHHH, mpeoOpa3oBaHuii | Vpr.sdamgia.ru/
anreOpsl 00001IeHNe 3HAHU BBIPKEHU, pEllICHHs ypaBHEHUH.
8 kiacca OcCyuiecTBJIATh CAMOKOHTPOJIb  BBITOJHSIEMbBIX

JIEHCTBUM u CaMOIIPOBEPKY pe3ynbraTta
BBIUMCIICHUH,  TNPeoOpa3oBaHUM,  IMOCTPOEHHI.
Pemate 3agaum M3 peajJbHOM  KU3HH,
NPHUMEHATh

MaTEMaTHYECKUE 3HAHUS A PELIeHUs 3a7ad U3
JIPYTHX TPEMETOB.

Pemate  TekcTOBBIC  3aJa4d, CpPaBHUBATh,
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BBIOMPATh CNIOCO0BI PENICHNS 3a1a4l
O0wee 102 7
KOJINYecT
BO 4acoB
no
nporpam
Me
9 KJIACC
Ne | Hanmeno | KosmyectBo OcHoOBHoOE coiepKaHne OcHoBHBIE BH/IBI IESITEILHOCTH 00y4aI0MINXCS DJIeKTPOHHBbIE
BaHHe 4acoB (uudposbie)
n/ | pa3aejioB 00pa3oBaTeJIbHBI
n ntem | Beero | Komnye e pecypcebl
CTBO
K/p
1 [ToBTOpeH 5 1 [ToBTopenue n 0600IIEHUE 3HAHUT,
ue Kypca YMEHUII M HaBBIKOB 32 KypC
anredpsl anreOpsI § Kitacca
8 kiacca
2 Crenens 12 1 Crenens ¢ LelbIM 0Ka3aTeIeM. DopMyJIMPOBATH ONpeeIeHHe CTEIIEHH C LIENIbIM Bbubnuorexa LIOK
c CranmapTHas 3aI1Ch YHCIIA. nokasatesiem. IlpeacTaBaaTh 3anuch OobIIHX U Mastbix | https://m.edsoo.ru/7
paroHan Pa3mepnl 00BEKTOB OKPYXKAIOIIErO | YKCE B cCTaHaapTHOM Buje. CpaBHHBATH YKCIIa U f417af8
BHBIM MHpa (OT BJIEMEHTAPHBIX YaCTHI 10 | BEJIMYMHBI, 3aIIMCAHHBIE C UCIIOJIb30BaHueM cTerneHu 10.
rokasare KOCMHYECKHX OOBEKTOB), Hcnoab3oBaTh 3anMCh YuCe B CTAHAAPTHOM BHJE JUIS
nemM JUTATENLHOCTD MTPOIIECCOB B BBIPKEHHS Pa3MepPOB O0BEKTOB, IITUTEIEHOCTH
OKpY’KalolIeM MHpE. MPOIIECCOB B OKpYXkaroleMm Mupe. @opMyInpoBarh,
CBolicTBa CTENEHM C  IEJbIM | 3alMCHIBATH B CHMBOJINYecKO# (popme 1
MOKa3aTeyeM. WITIOCTPUPOBATH MPUMEPAMH CBOICTBA CTENICHH C
CreneHb c paIMOHANBHBIM | IIeTIbIM MoKa3aTesieM. [IpuMeHsiTh CBOHCTBA CTEIEHH
MOKa3aTesieM. JUTS IpeoOpa3oBaHus BBIPAKEHNH, COIEPKALINX CTEICHU
C LIeTIBIM TOKa3aTesIeM. BhINoHATH AeficTBUS C
YHCIIaMH, 3alMCAHHBIMU B CTAHJIAPTHOM BHJIE
(YMHOXEHUE, JIeJICHHE, BO3BEICHNE B CTCIICHD)
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Crenenna 16 [Monstre pynkuuu. Odmacte Hcnoap3oBaTh QyHKIMOHATIBHYIO TEPMUHOJIOTHIO H Bubmuorexa LHOK
s OIpeICICH S U MHOYKECTBO CMMBOJIUKY. BbIYHCISITH 3HAYeHUsT DYHKITHIA, https://m.edsoo.ru/7
GbyHKIHS 3HaueHui QpyHKInu. CrocoOs! 3amaHHbIX (popmymaMu (TIpu HEOOXOTUMOCTH f419d08
3a7aHusl QYHKIHH. WCTIONIb30BaTh KaJIbKYJATOP); COCTABIATH TAOJIHIIBI
I'padpux  ¢ynxkumu.  CpoiictBa | 3HaYeHuil pyHKnuu. CTPOUTH MO TOYKaM rpaguku
¢byHKM, WX oroOpakeHme Ha | GyHKIUH. ONUCHIBATH CBOICTBA QYHKINK Ha OCHOBE €&
rpaduke. rpaduueckoro npeactasieHus. Menoyis30BaTh
UYreHne u mocTpoeHue rpaukoB (YHKIMOHAIBHYIO TEPMHUHOJIOTHIO H CHMBOJIMKY.
¢yuxmwii. [Ipumepst Tpaduxon HccaenoBaTh mpuMepsl TpauKoB, OTPAKAIOIIHX
(byHKLU, OTpaXKaroIUX pealibHble | peasbHbIe MpoLeccHl U sBieHus. [IpuBOAUTH NpUMepPBI
MPOLIECCHI. MPOLECCOB U SABJIEHUM C 33JITaHHBIMU CBOMCTBAMU.
OyHKIMH, ONUChIBatoIue MpsiMyo | Mcnonb3oBaTh KOMNbLIOTEPHbIE NPOrPAMMBbI IS
1 00paTHYIO MPONOPLHOHAIBHBIE nocTpoeHus rpadukoB PyHKIMH 1 U3y4eHHS UX CBOHCTB.
3aBUCHMOCTH, HX TPAQUKH. Haxoauts ¢ noMoibio rpaduka GyHKIUN 3HAUCHUE
I'paduk byaxmmm y = x2. OJHOU U3 pacCMaTPUBAEMbIX BEIHYUH MO 3HAUCHUIO
OyHKIMM Y= X2, Y= X3, y= \x, y= | | apyroii. B HECTIOXKHBIX ClTydasx BbIPAKaTh (POPMYI0ii
X |, rpaduueckoe  pelicHHEe | 3aBHCHMOCTBH MEX1y BenrnuynHaMu. OnuchiBaTh
YpaBHEHUH U CUCTEM YpaBHEHUH XapakTep U3MEHEHUs] OTHOM BEJIMYMUHBI B 3aBUCUMOCTH OT
W3MEHEHUs Apyroil. Pacmo3zHaBath BUAbI H3y4aeMbIX
¢ynkuuii. [loka3piBaTh cXeMATHYECKH MTOJIOKCHUE HA
KOOPJWHATHOW TNIOCKOCTH TpauKoB QyHKIMIA BUja: Y =
X2,y=x3,y= Vx, y =|x |. Hcmoab3oBaTh
(pynkumnonaabHo-rpadguyeckue npeacTaBaeHus 1
peUICHUA U UCCIICIOBAHNA ypaBHeHI/Iﬁ U CUCTEM
ypaBHeHU#. IIpuMeHATH HU(POBLIE pecypcehl I
MOCTPOCHUS TPaPUKOB (PYHKITHI
IIporpecc 14 ITonsiTHe uncnoBOH OcBauBaTh M IPUMEHSATh UHICKCHbIE 0003HAYCHUS,
uu MOCJIeI0BATEILHOCTH. CTPOMTH pevyeBble BLICKA3BIBAHMS C MCIIOIB30BAHUEM Bubmuorexa [JOK

3agaHue Tocie10BaTeIbHOCTH
PEKyppEeHTHOH PopmyInoi u
(dbopMyJIoii N-ro 4ieHa.
Apudmernueckas u
reoMeTpuyecKas IpOrpecCHH.
®opmyisl N-ro yieHa
apudMeTHIECKOH 1
TreOMETPUUECKON

TEPMHUHOJIOTHH, CBSI3aHHOU C MOHATHEM
MOCJIE0BAaTEILHOCTH. AHATU3UPOBATH (HOopMyITy N-ro
YJIeHa TTOCIIeI0BATEIHHOCTH WM PEKYPPEHTHYIO
(GopMyITy M BBIYHCJIATD WICHBI TOCIIEI0BATEIBHOCTEH,
3aJJaHHBIX 3TUMH HOpPMYJIaMH. Y CTAHABJIUBATH
3aKOHOMEPHOCTH B TIOCTPOEHHH MTOCIIET0BATEIBHOCTH,
€CJIH BBITICAHBI ITEPBBIE HECKOJIBKO €€ UIJICHOB.
Pacno3HaBaTh apu()METHYECKYIO 1 TEOMETPHUYECKYIO

https://m.edsoo.ru/7
f419d08
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MIPOTpeccHii, CYMMBI IEPBBIX N
qj1eHOB. M300paskeHre YICHOB
apu(pMeTHIECKON 1
TeOMETPUUYECKOH IIPOrpeccuit
TOYKaMHU Ha KOOPAUHATHOMN
IJIOCKOCTH.

JIMHEeMHBIN M SKCTTOHEHIIMAJIbHBIN
pocCT.

CI1o’XHBIC TIPOIICHTHI

MIPOTPECCUH MIPU Pa3HBIX crocobax 3aaanus. Pemartb
3a7jauyl ¢ UCIOJIb30BaHUuEM (HOpMYJI N-TO YiIeHa
apuMEeTHIECKON U T€OMETPHUIECKOM MPOTPeccuii, CyMMbI
nepBbIX N ujaeHoB. M300pakaTh dieHb
M0CJIE0BAaTENIbHOCTH TOUKAMU Ha KOOPIMHATHON
IUIOCKOCTH. PaccMaTpuBaTh NpuMephl NPOLECCOB U
SIBJIGHMH U3 peasbHOM JKU3HH, WILTIOCTPUPYIOLINE
W3MEHEHHue B apu(MEeTHYECKOH ITporpeccu, B
TeOMETPHUECKON MPOrpeccuy; H300paskaTh
COOTBETCTBYIOIINE 3aBUCUMOCTH rpaduuecku. Pemartb
3a/a4M, CBSI3aHHBIE C YHCIIOBBIMU
M0CJIE0BATENLHOCTSIMY, B TOM YHCIIE 3312491 U3
peanbHOM KU3HU C UCIIOIb30BAaHMEM LU(PPOBBIX
TEXHOJIOTHH (3JIE€KTPOHHBIX TaONHII, rpaduIecKoro
KaJbKYJIATOpa U T.11.). PeliaTh 3a1aun Ha CIIOKHBIE
MPOLICHTHI, B TOM YKCIIE 331a41 U3 PeaJIbHON MPaKTHUKH (C
HCIIOJIb30BaHUEM KAJIBKYIIATOPA). SHAKOMHUTHCH €
HCTOpHell pa3BUTHI MaTEMATHKH

Crny4aiin
plE
COOBITHS

10

DneMeHTapHbIe COOBITHSL.
Cay4aiinble cOOBITHS.
bnaronpusarcrBytoiue
3JIEMEHTAPHBIE COOBITHS.
BepositHocTH cOOBITHH. ONBITHI C
PaBHOBO3MOYKHBIMH
AJIEMEHTaPHBIMUA COOBITHAMHU.
Ciy4aiiHblii BEIOOD.
[IpoTuBOMIONOXHOE COOBITHE.
Huarpamma Ditnepa.
OObenuHeHne U nepeceyeHne
coObITHii. HecoBmecTHbIE
coObrTusa. dopmyna cioxxeHus
BeposiTHOCTEN. [IpaBuio
YMHO>KEHHS BEPOSITHOCTEH.
VYcnoBHas BEpOATHOCTD.
HeszaBucumeble

coObITHsl. Ilpencrasnenue

OcBauBaTh  NOHATHA:  DJIEMEHTAapHOE  COOBITHE,
ciayvaiiHoe coOBITHE Kak COBOKYITHOCTb
0JIaroNPUSITCTBYFOIIUX 3JIEMEHTaPHBIX COOBITHH,

PaBHOBO3MOXKHBIE 3JIEMEHTAPHBIE COOBITHSL.

PemaTth 3agaum Ha BHIYUCIICHUE BEPOSITHOCTEH COOBITHI
MO BEPOSITHOCTSIM DJIEMEHTAPHBIX COOBITHH CITy4aifHOTO
onbiTa. Pemiath 3agauM Ha BBIYMCIEHHUE BEPOSTHOCTEU
COOBITHIA B OnbITaX c PaBHOBO3MOXHBIMU
AJIEMEHTaPHBIMH COOBITHSIMH, B TOM YHCJIE€ C MTOMOIIBIO
KOMIIBIOTEDA. OcBauBathb TOHATHS: B3aMMHO
MIPOTHUBOIIOJIOKHBIE COOBITHS, ONEpPAaLlUU HAJ COOBITHAMH,
o0beIUHEHHE M IepecedueHre CcoOBITHH, auarpamma
Diinepa (Ditnepa—BeHnHa), COBMECTHBIE 1 HECOBMECTHBIE
coObitnss.  M3ywarb  TeopeMbl O  BEPOSTHOCTH
0o0beTUHEHUs! JBYX COOBITUH  ((OPMYNBI  CIOXKEHUS
BeposiTHOCTeH). PemiaTh 3aaa4m, B TOM 9HUCIIC TEKCTOBBIS
3aJ]aud Ha OIpeJIeIICHNe BEPOATHOCTEH OOBEAMHEHHS W
nepeceyeHns COOBITMH C MOMOLIbIO YHCIOBOM NPSMOH,

bubnmoreka IJOK
https://m.edsoo.ru/7

f417tb2
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CITy4aifHOTO SKCIICPUMEHTA B BUJIC
Jepena

auarpamMm Diiepa, QOpMyJbl CIOKEHHS BEPOATHOCTEH.
OcBauBatb NOHATHA: MPaBUIIO YMHOKECHHUS
BEPOSITHOCTEW, YCIOBHAsl BEPOATHOCTb, HE3aBHCHMBbIE
COOBITHS IEPEBO CllydaiiHoro ombiTa. U3ydaTh cBOMCTBA
(omipenerieHNsT) HE3aBUCUMBIX COOBITHH. PemiaTh 3amaun
Ha OIpENEJCHUE U HCIOJIb30BAHUE  HE3aBUCUMBIX
coObiTHil. PemiaTh 3agaym Ha TOHWCK BEPOSTHOCTEH, B
TOM UHCJIE YCIOBHBIX, C HCIOJb30BAHUEM JepeBa
CIy4allHOr'O OIbITa

Crnyuaita
131
BEJINYUH
BI

12

CryqaitHast BEIMYMHA "
pacupeneneHue BEPOSATHOCTEH.
MaremaTtnyeckoe  OXHJAHUE H
JUACTIEPCUST CIy4yalHOU BETWYUHBIL.
IIpumepst MaTeMaTH4eCKOro
OXXKHUJAHUSI KaK TEOPEeTHYECKOTrO
CPETHETO 3HAYEHUS BETHYUHBI.
[NonsiTHE 0 3aKOHE OOJIBIINX YHCE.
N3mepenue BEPOSITHOCTEN c
noMomp0  4actor. IlpumeHeHue
3aKoHa OOJIBIINX YUCEN

OcBouTh MNOHATHMA: CIIy4ailHAas BEJIMYMHA, 3HAYCHUE
CIIy4aliHOU BEJIMUUHBI, PACIIPEEICHUE BEPOSITHOCTEN.
HM3yyate u o0cy:kgaTh 0OpuUMEpbl OUCKPETHBIX U
HEMNPEPBIBHBIX CIIyYalHBIX BETHYMH (POCT, BEC YEIIOBEKa,
YKMCIECHHOCTh HACEICHMS, IPYTUE U3MEHYMBEIC BEIIMYMHEL,
paccMaTpHUBaBIIHECS B Kypce CTaTUCTHKH), MOJEIHHBIX
CIy4YailHbIX BENUYMH, CBSI3aHHBIX CO CIyYailHBIMHU
omnbiTaMi (OpOCaHWE MOHETBI, HWIPAJIBHON KOCTH, CO
CIy4aiiHbIM BbIOOpOM M T. 1.). OcBaMBATH TOHSITHS:
MaTE€MaTUYECKOe OXUAAHUE CIy4YalHON BEIMYMHBI Kak
TEOPETHUYECKOE CpeIHEee 3HAUCHHE, AUCIICPCHS CIyYaitHON
BEITMYMHBI KaK aHAJIOT TUCIIEPCUH YHUCIIOBOTO Habopa.
Pemate 3amaym Ha BBIYHCICHHE MAaTEMaTHYECKOTO
OXKHJAHUS W  JAUCHEPCUM  JHUCKPETHOM  CIly4ailHOM
BEITUYUHBI TI0 33IaHHOMY PaCIpElIeJICHUIO, B TOM YHCIIE
3a/1a4, CBSI3aHHBIX CO CTPAXOBAHUEM H JIOTEPESIMH.
3HAaKOMUTbCS C MATEMaTUYECKUM OXUJAHUEM U
JUCTIEpCUEll HEKOTOPBIX pAaCIpeleNieHni, B TOM 4YHCIIe
pacnpeeNieHds CIy4ailHOM BEJIMYUHBI «HHUCIIO YCIEXOBY»
B cepun wucneltanuil bepHymiu. M3ydars dacToTy
COOBITHST B TIOBTOPSIONIUXCS CIIy4aWHBIX OIBITAX Kak
CITy4ailHy10 BEJINYUHY.

3HAKOMUTBCS C 3aKOHOM Oonbpimux umcen (B ¢opme
Bepnymim): mpu OONBIIOM YHCIE OINBITOB YacToTa
CcOOBITHS OJTM3KA K €ro BeposATHOCTH. PemiaTh 3aga4u Ha
W3MEPECHHE  BEPOSTHOCTEH C  TMOMOIIBIO  YacTOT.
OO6cy:KIaTh POJIb 3aKOHA OOJIBIITNX YHCEN B 000CHOBAaHHUU

bu6nmoreka IJOK
https://m.edsoo.ru/7
f41a302
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YacTOTHOIO ~ METOAAa  M3MEpPEHHA  BEpOATHOCTEH.
OOcy:xkgaTh 3aK0H OONBIIMX YHCET KakK MPOsBICHHE
CTaTUCTUYECKOH YCTOHYMBOCTH B U3MEHUYUBBIX SIBICHUSX,
pOJib 3aKoHa OONBIIMX YHCEN B TMPHPOAEC M B JKU3HU
YeJI0BEKa

MHoxecTt 10 MHoxecTBO, IMOJMHOECTBO. | OcBaMBaTh MOHATHS: MHOXKECTBO, PJICMEHT MHOXKecTBa, | bubmmoreka IJOK
Ba. Onepanuu  HaJ  MHOXKECTBAMH: | IMOJMHOYKECTBO. Beinoansarns omnepanuu Hax | https://m.edsoo.ru/7
Jloruka 00beIUHEHNE, nepeceyeHre, | MHOXKECTBaMH: 00beINHEeHNUE, TIepecedeHue, nononHenue. | f417fh2
nmononmHenne. CaoiicTBa ormeparuii | Mcnosib30BaTh CBOJCTBa: MepEMECTUTENBHOE,
HaJI MHOKECTBAMH: | COUYETATEIIbHOE, PACIIPEACIUTEIBHOE, BKIFOUCHHUS.
MEPEeMECTUTEIILHOS, Hcnoan3oBaTh rpaduyeckoe MpeICTABICHUE MHOMXKECTB
coYeTaTeNbHOE,PACTIPEICIUTETIPHO | TIPU OMUCAHWU PEAbHBIX IMPOIECCOB M SBICHUH, MPH
e, BKIIOYCHHsA.  ['padudeckoe | pelieHWH 3aaad U3 JPYrUX YUeOHBIX MPEAMETOB WU
MIPEJICTABICHUE MHOXKECTB KYPCOB.
IToBTOpEH 20 [ToBTOpEeHME OCHOBHBIX MOHATHI M | ONEepUPOBATH MOHATHAMHU: MHOXKECTBO, TIOJIMHOXECTBO,
ue Kypca METOMIOB KypcoB 7 - 9 KiaccoB, | omepanuu HajJ MHOKECTBAMU; UCMOJIL30BaTh
anreOpsl 00001IeHIe 3HAHUH. rpadudaeckoe mpecTaBIeHNe MHOXKECTB TSI OTIHCAHUS
7-9 Yucaa v BbIYMCIeHUs (3aIHCh, pealIbHBIX MPOIECCOB U ABJICHUM, IPU PELLICHUH 33]a4 U3
KJIACCOB CpaBHEHHE, ICHCTBUS C JPYTUX y4eOHBIX MPEIMETOB.

JEWCTBUTEIHLHBIMHU YHCIIAMH,
4YurcCJIoBasd Mmpsgamas; NpoOLCHTEI,
OTHOIIECHUS, IPOIIOPLINH;
OKpYTJICHUE, IPHOIIIKEHHUE,
OIICHKA; pellleHre TeKCTOBBIX 33134
apu(METHYECKHM CTIOCOOO0M)

Anredpanyeckne BbIpasKeHUs
(mpeoOpa3oBaHue anreOpandecKux
BBIPAKCHUI, IOMTYCTHMBIE
3HAYCHUS)

@DyHKIUH (TOCTPOECHNE, CBONCTBA
W3yYCHHBIX (YHKIIHU;
rpauueckoe pelieHue ypaBHeHU I
Y UX CHCTEM)

AKTYyaJM3HPOBATH TEPMHHOJIOTHIO U OCHOBHbIE
AelicTBHSA, CBA3aHHBIE C YMCJIAMHU: HATypaJIbHOE YUCIIO
IIPOCTOE U COCTABHOE YMCJIA, IEIUMOCTh HATYPAJIBHBIX
qrcell, IPU3HAKU AETUMOCTH, LEN0E YNUCIIO, MOAYJIb
4rcia, OOBIKHOBEHHAS U JIECSITUYHAS IPOOH,
CTaHJAPTHBIA BU YKcia, apuPMETHICCKUI KBapaTHBIH
KOpEHb. BBINMOJIHATH AeiiCTBUS, CDABHUBATD H
YHOPSAJZ0YHBATH YHCIA, IPEICTABIATE YHCIA HA
KOOPJIHMHATHOM NPSMOM, OKPYIJISATh YUCJIA; BBINOJIHSATh
NPUKHIKY U OLEHKY pe3ylibTaTa BelYMCIeHUH. PemiaTs
TEKCTOBBIE 3aJa4H apUYMETHYECKUM CIIOCOOOM.
Pemate npakTuyeckue 3agaqu, coiepxaline
MPOLIEHTHI, T0JIN, YACTH, BEIPAXKAIOIINE 3aBUCUMOCTH:
CKOPOCTb — BPEMA — PacCTOSIHUE, [IEHA — KOJTMYECTBO —
CTOMMOCTb, 00BbEM pabOTHI — BpeMsI —
MPOM3BOANTEIHHOCTE Tpyaa. Pa3éuparte peanbHbie
JKU3HEHHBIE CUTYalllH, (JOPMYJIMPOBATH UX Ha SI3BbIKE
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MaTEeMaTHKH, HAXOAUTh PEIICHHUE, TPUMEHSIS
MaTeMaTHYECKUH amnapaTr, HHTePIpeTUPOBATh
pe3ynbTaT.OnepupoBaTh NOHATHSIMH: CTEIICHb C LIEJIbIM
nokasareneM, apu(MeTHIecK1ii KBaApaTHbI KOPEHb,
MHOTOWICH, anredpandeckas Ipo0b, TOXKIACCTBO.
BbINOJIHAATH OCHOBHBIE 1€ CTBMS: BBIIOIHITD PACUETHI
no ¢opMyiaM, MpeoOpa3oBHIBATH LIETbIE, APOOHO-
panroHa bHbIe BRIPAKEHUS M BEIPAKEHUSI C KOPHSIMU,
PeaIM30BbIBATh PA3I0KEHHUE MHOTOUJIEHA HA MHOKUTEIH,
B TOM YHCJIE C UCIIOJIL30BaHUEM (POPMYI pa3HOCTH
KBaJpaTOB U KBaJpaTa CyMMBbI U Pa3HOCTH; HAXOJUTh
JIOITyCTUMBbIE 3HAYECHUS IEPEMEHHBIX IS JPOOHO-
PalMOHAIBHBIX BBIPAXKEHUM, KOPHEH.

MonaeaupoBaTh ¢ TOMOIIBLIO (popMyITT peanbHbIe
nporeccs U ABiaeHus: OnepupoBaTh NOHITHAMMU:
¢ysKIws, Tpadhuk GYHKIUN, HyTH QYHKIINH,
MPOMEKYTKH 3HAKOTIOCTOSHCTBA, TPOMEKYTKH
BO3pacTaHus, yObIBaHUs, HANOOJIbIIICE U HANMEHBIIICS
3Ha4YeHUs PyHKIMM. AHAJIU3HMPOBATh, CPABHUBATD,
00CyKIaTh CBOMCTBA QYHKIMIA, CTPOMTH UX TPaQUKH.
OnepupoBaTh NOHATHSMHU: TIPSIMAast
MPONOPLUOHAIBHOCTh, 00paTHAask HPOIOPLIHUOHAIBEHOCTD,
nuHeRHas QyHKUus, KBagpaTuuHas QyHKuus, napadona,
rurep6oia. Menoas3oBats rpadmku Ass onpeaeeHus
CBONCTB, IIPOLIECCOB U 3aBUCUMOCTEH, JUISl PELICHUS 33]1a4
U3 IPYTUX y4eOHBIX MPEIMETOB U PEaNbHON )KU3HU;
MO/IETHPOBATDH C IOMOIIBIO IPaUKOB peantbHbIC
IIPOLIECCHI U sIBICHMS. BhIpaxkaTs ¢opMyiaMu
3aBUCHUMOCTH MEKAY BEJITMYHUHAMHU.

Oomree
KOJHYECT
BO YaCOB
no
nporpam
me

99




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Koamiectso JlaTa u3ydeHust DJIeKTpOHHBIe HU(POBBIE
4acoB
Kontp oOpa3oBaTe/bHbIE PecypChbl
Ne ni/m Tema ypoka 0JIbHBI
Bcero |e Ilnan DakT
padort
bl
IIOBTOPEHHE KYPCA AJITEBPBI 7 KIIACCA(7 uacos)
1 | VYpaBHeHus ¢ OIHWM HEW3BeCTHHIM. Pemenwe 3amad ¢ 1
MOMOUIBIO JINHENHBIX YPAaBHEHU.
2 | CBoMicTBa CTENIEHH C HATYpaJIbHBIM MOKa3aTeIeM 1
3 | ®opMyIbl COKpaIIEHHOTO YMHOKeHHs. Paznokenne 1
MHOTOYWJICHOB Ha MHOKHTEITU .
4 | Jluneiinas gyHkums u ee coiictBa. [loctpoenue rpaduka 1 https://math7-vpr.sdamegia.ru/
JIMHEWHON (QYHKIINU.
5 | Cucrema IByX JMHEHHBIX YPaBHEHHUH C IByMsI IEpEMEHHBIMU 1
6 | Anredpaundeckue apoou. 1
7 | BxogHas KOHTpoIbHAsI paboTa 1 1
HEPABEHCTBA (20 uacos)
8 |[lomoxxuTenbHbIE U OTPHUIIATENLHBIE YUCIIA 1
9 | YncnoBble HepaBeHCTBA 1 https://resh.edu.ru/subject/lesson/1983
10 | YucnoBsle HEpaBEeHCTBA 1 /main/
11 | OcHOBHBIE CBOICTBA YHCIIOBBIX HEPABEHCTB 1 https://resh.edu.ru/subject/lesson/2578/m
12 | OcHOBHEIE CBOMCTBA YHCIIOBBIX HEPABEHCTB 1 ain/
13 | CnoxeHne ¥ yMHOXXEHHUE HEPABEHCTB 1 https://resh.edu.ru/subject/lesson/1984
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14 | CnoxeHue U yMHOXXEHHE HEPABEHCTB 1 /main/
15 | Ctporue u HeCTPOTHE HEPABEHCTBA 1
16 | Ctporue u HeCTPOTHE HEPABEHCTRA 1
17 |HepaBeHCTBa C OMHUM HEHU3BECTHBIM 1
18 | HepaBeHcTBa ¢ OHUM HEM3BECTHBIM 1
19 | Pemenue HepaBeHCTB 1
20 | Pemenue HepaBeHCTB 1
21 | CucTeMbl HEpAaBEHCTB C OJHUM HEH3BECTHBIM. HHCIIOBBIC 1 https://resh.edu.ru/subject/lesson/1987
MIPOMEXKYTKHU /main/
22 | Pemenue cucteM HEpaBEHCTB 1
23 | Pemienue cucteM HEPaBEHCTB 1
24 |Monyns uncia. YpaBHEHUS M HEPABEHCTBA, COIEPIKAIINE 1
MOZYITh
25 | Monynp uncna. YpaBHEHHST W HEPaBEHCTBA, COJIEpIKalIHe 1
MOJIYJIb
26 | HepaBencta. O000mIaromuii ypox. 1
27 |KonTpoabHas padora no teme «HepaBpeHncrBa» 1
ITPUB/IWKEHHBIE BBIYHCIIEHHA (7 uacos)
28 |[IpubnmkeHHble 3HaUeHHs BeauyrH. [lorpenHocts 1 https://resh.edu.ru/subject/lesson/1985
NPUOITMKEHUS /main/
29 |OmeHKa MOTpenrHoCcTH 1
30 |Oxpyenenue uucen 1
31 |OTHOCHTENbHAs MOTPENTHOCTh. [IprOImKEeHHbBIE TPUEMBI 1
BBIYMCJICHU.
32 |[eiicTBHs C YHMCIIaMH, 3aITUCAHHBIMU B CTaH/IAPTHOM BHJIE 1
33 |[eiicTBHs C YHCIIaMH, 3aITUCAHHBIMU B CTaHIAPTHOM BHJIE 1
34 |Pemienue 3agau nmo Teme «[IpuOnmKeHHBIE BBIYHUCICHUS. 1
CamocrostensHast pabota mo Teme «[IpubmmkeHHbIE
BBIYHCIICHHS
KBA/IPATHBIE KOPHH (13 uacos )
35 |Apudmernyeckuil KBaIpaTHbIH KOPEHb 1 https://resh.edu.ru/subject/lesson/1551/st
36 |ApudmMeTHuecKHii KBaJpaTHbIH KOPEHb 1 art/
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37 | JleficTBUTENbHBIE YKCIIA 1 https://resh.edu.ru/subject/lesson/2916/m
ain/

38 | KBagpaTHblif KOPEHb U3 CTEIIEHU 1

39 | KBagpaTHblii KOpEHb U3 CTETIEHU 1

40 | KBajipaTHbIi KOPSHb U3 POU3BEICHHS 1 https://resh.edu.ru/subject/lesson/2915/st

41 | KBampaTHBIH KOPEHB U3 TPOU3BEACHIS 1 art/

42 | KBagpatTHbIii KOPeHb U3 Apo0OU 1

43 | KBagpatHsbIii KOpeHb U3 Apodu 1

44 | Kangpartusie kopHH. [Ipeobpa3zoBaHue BhIpAKECHHIHA, 1 https://resh.edu.ru/subject/lesson/2913/m

COZIepXKAIMX KBAIpaTHbIE KOPHU. ain/
45 | KBagparubie kopHu. [IpeoOpa3oBaHue BhIpaKeHUIA, 1 https://resh.edu.ru/subject/lesson/1975/m
COJICPIKaIIUX KBaJpaTHbIC KOPHHU. ain/
46 | O6o6maromuii ypok mo teme «KBagpaTHbIe KOPHI 1
47 | KonTpoJbHas padora mo teme «KpaapaTHbie KOPpHI» 1
KBA/IPATHBIE YPABHEHHA (23 uaca)

48 | KBaspaTHOE ypaBHEHHE U €T0 KOPHU 1 https://resh.edu.ru/subject/lesson/1557/m
ain/

49 | KBajipaTHOE ypaBHEHHE U €r0 KOPHU 1 https://resh.edu.ru/subject/lesson/1991/m

50 | HenoxnHble KBajJjpaTHBIC ypaBHEHUSI 1 ain/

51 | HemnosHble KBapaTHbIC YpaBHEHHS 1 https://resh.edu.ru/subject/lesson/1973/st
art/
https://resh.edu.ru/subject/lesson/1976/m
ain/

52 | MeTo BbijiesIeH s TIOJIHOTO KBaJpara 1 https://resh.edu.ru/subject/lesson/7249/m

53 | Meto BbIJIeNIeHHs TIOJIHOTO KBaJpaTa 1 ain/303715/

54 | PenieHue KBaIpaTHBIX YpaBHEHHH 1 https://resh.edu.ru/subject/lesson/3137/m

55 | PemeHue KBaJpaTHBIX YpaBHEHUI 1 ain/

56 | Pemenue kBaJpaTHBIX ypaBHEHUH 1

57 | Pemenue KBaJipaTHBIX ypaBHEHUH 1

58 | Pemenue kBaJipaTHBIX ypaBHEHUH 1

59 |TIIpuBenenHoe KBajapaTHOe ypaBHeHue. Teopema Buera 1 https://resh.edu.ru/subject/lesson/1552/m

60 | IIpuBenenHoe kBaapaTHOe ypaBHeHue. Teopema Buera 1 ain/

61 | IlpuBeneHHoe KBaapaTHOe ypaBHeHue. Teopema Buera 1



https://resh.edu.ru/subject/lesson/2916/main/
https://resh.edu.ru/subject/lesson/2916/main/
https://resh.edu.ru/subject/lesson/2915/start/
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https://resh.edu.ru/subject/lesson/1975/main/
https://resh.edu.ru/subject/lesson/1975/main/
https://resh.edu.ru/subject/lesson/1557/main/
https://resh.edu.ru/subject/lesson/1557/main/
https://resh.edu.ru/subject/lesson/1991/main/
https://resh.edu.ru/subject/lesson/1991/main/
https://resh.edu.ru/subject/lesson/1973/start/
https://resh.edu.ru/subject/lesson/1973/start/
https://resh.edu.ru/subject/lesson/1976/main/
https://resh.edu.ru/subject/lesson/1976/main/
https://resh.edu.ru/subject/lesson/7249/main/303715/
https://resh.edu.ru/subject/lesson/7249/main/303715/
https://resh.edu.ru/subject/lesson/3137/main/
https://resh.edu.ru/subject/lesson/3137/main/
https://resh.edu.ru/subject/lesson/1552/main/
https://resh.edu.ru/subject/lesson/1552/main/

62 | YpaBHeHUs, CBOASIIMECS K KBAAPATHBIM 1 https://resh.edu.ru/subject/lesson/1978/m
ain/

63 | YpaBHEHUs, CBOASIINECS K KBAAPATHBIM 1

64 | PemieHue 33124 ¢ MOMOIIBIO KBAJIPaTHBIX YpaBHEHHI 1 https://resh.edu.ru/subject/lesson/2000/m

65 | Pemenue 3aga4 ¢ MOMOIIBIO KBAAPATHBIX YPaBHEHUH 1 ain/

66 | Pemienne npoCTEHIINX CUCTEM, COACPIKALIMX yPaBHEHNE 1 https://resh.edu.ru/subject/lesson/2002/m
BTOPO#i CTEIICHU ain/

67 | PemieHue npoCTEHIINX CUCTEM, COACPIKALIMX yPaBHEHUE 1
BTOpOH CTENEHU

68 | Pemenue 3ama4 ¢ MOMOIIBIO CHCTEM YPaBHEHHUH. 1

69 | KBagparHsie ypaBHeHUs. O000IIAIONTII YPOK. 1

70 | KonTposbnass pa6ora mo Teme «KBagparHbie 1

YPaBHEHUS»

KBAJPATHYHASA ®YHKIHA (12 uacos)

71 | Onpepnenenre KBaIpaTUIHON HYHKIUH 1

72 | dynKumps y=x° 1 https://resh.edu.ru/subject/lesson/2908/m

73 | ®ynkums y=x° 1 ain/

74 | ®ynkums y = ax’ 1 https://resh.edu.ru/subject/lesson/1993/m
ain/
https://resh.edu.ru/subject/lesson/2231/m
ain/

75 | ®ynkums y=ax’+bx+c 1 https://resh.edu.ru/subject/lesson/1994/m

76 | dynkums y=ax’+bx+c 1 ain/

77 | Iloctpoenue rpaduka KBaApaTHIYHON (DYHKITHH 1

78 | [loctpoenue rpaduka KBaApaTHIHON (HYHKIIUU 1

79 | [locrpoenue rpaduka KBaJApaTHIHON HYHKIIUU 1

80 | [loctpoenue rpaduka KBaApaTUIHON HYHKLIUU 1

81 | Ksagparnunas ¢pyakums. O6001maomumi ypok. 1

82 | KonuTposbHnasa paGoTa no Tteme «KBaapaTuuHas 1

bynxumns»

KBA/IPATHBIE HEPABEHCTBA (11 uacoe)



https://resh.edu.ru/subject/lesson/1978/main/
https://resh.edu.ru/subject/lesson/1978/main/
https://resh.edu.ru/subject/lesson/2000/main/
https://resh.edu.ru/subject/lesson/2000/main/
https://resh.edu.ru/subject/lesson/2002/main/
https://resh.edu.ru/subject/lesson/2002/main/
https://resh.edu.ru/subject/lesson/2908/main/
https://resh.edu.ru/subject/lesson/2908/main/
https://resh.edu.ru/subject/lesson/1993/main/
https://resh.edu.ru/subject/lesson/1993/main/
https://resh.edu.ru/subject/lesson/2231/main/
https://resh.edu.ru/subject/lesson/2231/main/
https://resh.edu.ru/subject/lesson/1994/main/
https://resh.edu.ru/subject/lesson/1994/main/

83 | KBagpaTHOE HEPABEHCTBO M €r0 pEIICHHUE. 1 https://resh.edu.ru/subject/lesson/3118/m
84 | KBagpaTHOe HEpaBEHCTBO M €r0 PEIICHUE 1 ain/
85 | KBagpaTHOoe HEpaBEHCTBO M €r0 PEIICHUE 1
86 | Pemenue kBagpaTHBIX HEPABEHCTB C MOMOIIBIO rpaduka 1
KBapaTUYHON QyHKIHMK
87 | PerleHne KBaapaTHBIX HEPABCHCTB C IIOMOINBIO TIpaduka 1
KBaJpaTHYHON QyHKIHMN
88 | Pemenue KBaapaTHBIX HEPaBEHCTB C MOMOIIbIO Tpaduka 1
KBaIpaTHIHON (DYHKITHH
89 | MeTox nHTEpPBAIOB 1 https://resh.edu.ru/subject/lesson/1996/m
90 | MeToa UHTEPBAJIOB 1 ain/
91 | MeToz nHTEpBaJIOB 1
92 | Pemenne kBagpaTHBIX HepaBeHCTB . O000marommii ypoxK. 1
93 | KonTpoabHas pa6ora no teme «KBagparHbie 1
HEPABEHCTBA»
IIOBTOPEHHE KYPCA AJITEBPBI 8 K/IACCA (9 uacos)
94 |TloBTopenue. HepaBeHCTBA ¢ OJJHOM MEpEMEHHOM 1 https://math8-vpr.sdamgia.ru/
95 |[loBropenue. KBagpaTHpie KOpHU 1
96 |[ToBTopenue.KBajpaTHbIe ypaBHEHUSI 1
97 |I[ToBTopenue.KBaapaTHbie ypaBHEHUSI 1
98 |lloBropenue. KBagpaTnanas ¢pyHKIHS 1
99 |[loBropenue. KBagpaTHpie HEpaBeHCTBA 1
100 |IloBTOpenue. KBagpaTHble HepaBeHCTBA 1
101 WroroBasi KOHTpOJILHAsI paGoTa 1
102 |Peseps 1
102

OBIIEE KOJIMYECTBO YACOB 110 [IPOTPAMME



https://resh.edu.ru/subject/lesson/3118/main/
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HOYPOYHOE IINTAHUPOBAHHUE

9 KUIACC
Kou-Bo yacos Hara DJIeKTPOHHBbIC I (POBLIE
Ne odpa3oBaTeibHbIE pecypchl
n/n Tema ypoxa Inan DakT

Bcero | K/p

IToBTOpeHue Kypca anredpsl 8 kiaacca (S yacos)

1 Ksanparnsie kopau. KBagpaTHeie ypaBHEHHS. 1
2 HepagsenctBa ¢ oHOM IepeMeHHOI 1
3 KBanparHbie HepaBeHCTBa 1
4 Ksanparnunas gpyHkmus, e€ cBoicTBa U TpauK 1
) Bxognas koHTpobHaAs padoTa 1 1

I'naga |. Ctenensb ¢ panmoHajJdbHbIM noka3atejeM (12 yacoB)

6-9 CreneHs ¢ LeNbIM NoKa3aTeleM 4
10 ApudmeTnuecknii KOpeHb HaTypaIbHOM CTEIIEHU 1
11-12 | CgoiicTBa apu(pMETHUECKOrO KOPHS 2
13-14 | CreneHs Cc panMOHANBHBIM ITOKa3aTelleM 2
15 Bo3BeneHue B cTeneHb YNCIOBOTO HEPABEHCTBA 1
16 Pemenne 3amau o teme «Cmenens ¢ payuoHaibHbIM 1
noxkazamenemy
17 Konmponvnaa paooma Ne 1 1 1
«Cmenens c payuonanbHbIM noKazamesemy




I'nasa Il. Crenennas ¢pynknus ( 16 yacos )

18-20 | O6nacts onpenercHUsT QYHKIMN 3
21-22 | Bospacranue u yOsiBaHue (yHKIUU 2
23-24 | Y€THOCTh M HEUETHOCTH (DYHKIIUN 2
25-27 OyHKms Y = d 3
&=
28-31 | HepaBeHcTBa M ypaBHEHUs, COAEpKAIINE CTEIIEHb 4
32 Pemenwue 3amau mo teme « Cmenennas yHKyus» 1
33 Koumponvnan paboma Ne 2 1
«Cmenennas pynkyusn»
I'nasa III. IIporpeccun ( 14 yacos )

34 YuciioBas mociie10BaTeIbHOCTD 1
35-36 | Apudmerndeckas nmporpeccust 2
37-39 | Cymma NmepBbIX 4ICHOB apu(pMeTHuecKon 3

MPOTPECCUH
40-42 | T'eomeTpuueckas IpOrpeccHs 3
43-45 | Cymma N nepBbIX WIEHOB F€OMETPUUYECKOM 3
POTPECCUH
46 Pewenue 3a0au no meme 1
«llpoepeccuuy
47 Konmponvuaa paooma Ne 3 1

«lIpozpeccuuy




I'nasa IV. Cayuaiinbie coobiTus ( 10 yacosB )

48 CoObITHA

49-50 | BeposTHOCTH COOBITHS 2
51-52 | Pemienue BeposSITHOCTHBIX 3a[a4 C TIOMOILBIO 2
KOMOWHATOPHUKH
53-54 | I'eomeTpuyeckast BEpOSITHOCTD
55 CrnoxeHue 1 yMHO)KEHHE BEPOSTHOCTEH.
OTHOCHTENBHAs YacTOTA M 3aKOH OOJIBIINX YUCEI
56 Pemenue 3amna4d no teme «Cayuaiinvie codvimusy 1
57 Koumponvnan paboma Ne 4 1
«Cnyuaitnote coovimusny
I'naga V. Cyuaiinbie BesiuduHbI ( 12 yacos )
58-60 | Tabnwuusl pacnpeaeneHus 3
61-62 | [lomurons! yacToT 2
63-64 | 'eHepanbHasi COBOKYITHOCTb U BHIOOpKa 2
65-66 | Pa3max u neHTpaibHbIC TCHACHIIUN 2
67 Mepsl pazbpoca 1
68 Pemenne 3amau mo teme « Cnyyaiinvie 8enuyunbly 1
69 Konmponvuaa paooma Ne 5 1
«Cnyuaiinvie genuuunsl)
I'naBa VI. MHuoxecrtBa. Jloruka ( 10 yacos)
70 MHoxecTBa 1
71 BerickasbiBanus. Teopemsl 1
72-73 | YpaBHEHHE OKPYKHOCTH 2




74-75 | YpaBHeHHE PSIMOH 2
76-77 | MHOXeCTBa TOYEK HAa KOOPIUHATHOMN IIOCKOCTH 2
78 Penrtenne 3amau mo reme «Mnuoowcecmea. Jlocuxkay 1
79 Konmponvuasa paboma No 6 1

«Mnoocecmea. Jlocuxkay

IToBTOpEeHMe Kypca ajaredpsl 7- 9 kiaaccos ( 20 yacos )

80-82 | BelpaxkeHus u X npeodpa3oBaHUS 3
83-85 | YpaBHeHHMs M CUCTEMBI ypaBHEHHH 3
86-88 | HepaBeHcTBa M cUCTEMBI HEPABEHCTB 3
89-90 | TekcroBble 3amaun 2
91-92 | ®yukuuu u rpaduku 2
93-94 | Apudmernyeckas U reoMeTprUecKast IPOTrPecCHr 2
95 HToroBasi KOHTpOJIbHAasI padoTa 1
96-99 | Pemenue 3ama4 1o BceMy Kypey anreopst 7-9 4
KJIaCCOB
99

OBLIEE KOJIMYECTBO YACOB 110 [TIPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

1. Anre6pa8kinacc: mis 001eoopa3oB. opraHu3aIuii
[KonsruulO. M., TkauésaM.B.,®émoposaH.E. u ap./.- 6-¢ uza. — M. :"IIpocsemenue";
2018. - 336 c.

2. Anrebpa9kiacc: ns o01eo0pa3oB. OpraHu3aIuii
[KonsruutO. M., TkauésaM.B.,®énoposaH.E. , M.U. 111abyrum./.- 6-¢ uzm. — M.
:"IIpocBenienne"; 2019. — 336 c.

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

1. Anrebpa8kmnacc: st 001eo0pa3oB. OpraHu3amui
/KonsrualO. M., TkauésaM.B.,®énoposaH.E. u ap./.- 6-¢ uza. — M. :"IIpocsemenue";
2018. - 336 c.

2. Anrebpa9kiacc: s o01eo0pa3oB. OpraHu3aIuii
[KonsaruakO. M., TkauésaM.B.,®&énoposaH.E. , M. 11labynun./ .- 6-¢ uza. — M.
:"IIpocBemenne"; 2019. — 336 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET:

1. https://resh.edu.ru/
2. https://urok.apkpro.ru/

3. https://math8-vpr.sdamgia.ru/
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